


 
REPORT FOR  

 
 

TASK ORDER NUMBER 2019 
LIBBY ACTION PLAN AND ASBESTOS QA SUPPORT 

 
 

SUMMARY ON-SITE LABORATORY AUDIT REPORT  
 

EMSL Analytical, Inc. 
Westmont, NJ 

 
 
 
 

Prepared by: 
 

Michael P. Lenkauskas 
 

Quality Assurance Technical Support Program 
Shaw Environmental, Inc. 

2700 Chandler Avenue 
Las Vegas, Nevada 89120 

 
May 19, 2008 

 
Contract Number: EP-W-06-005 

 
 
 
 
 
 

Prepared for: 
 

Mary Goldade 
USEPA Region 8 

 
 

Through: 
 

Analytical Services Branch 
U.S. Environmental Protection Agency 

Washington, DC 20460 
 
 

OFFICE OF SUPERFUND REMEDIATON AND TECHNOLOGY INNOVATION 
U.S. ENVIRONMENTAL PROTECTION AGENCY 

WASHINGTON, DC 20460

2019-07142008-1



 

EMSL-Westmont On-site Audit Report_fnl.doc ii  

   

 
TABLE OF CONTENTS 

 
 

EXECUTIVE SUMMARY ........................................................................................................... 1 

LABORATORY INFORMATION AND AUDIT SCOPE.............................................................. 2 

AUDIT FINDINGS...................................................................................................................... 3 

Sample Receipt, Login, Storage and Chain-of-Custody.................................................. 3 

Fiber Analysis by Phase Contrast Microscopy (PCM)..................................................... 4 

Sample Preparation for Analysis by Transmission Electron Microscopy (TEM) ........... 5 

Asbestos Analysis by Transmission Electron Microscopy (TEM).................................. 6 

Asbestos Analysis by Polarized Light Microscpy (PLM)................................................. 7 

Scanning Electron Microscopy (SEM) .............................................................................. 9 

Data Reduction and Data Package Assembly .................................................................. 9 

Quality Assurance/Quality Control (QA/QC) .................................................................. 10 

CONCLUSIONS .......................................................................................................................10 

 

ATTACHMENT 

LAP–Specific Asbestos Laboratory On-site Audit Checklist (Draft) 

 

2019-07142008-1



 

EMSL-Westmont On-site Audit Report_fnl.doc  11 Page 1 of 

EXECUTIVE SUMMARY 
 
An asbestos on-site laboratory audit was performed at EMSL Analytical, Inc. in Westmont, NJ 
on April 22-24, 2008 in support of the Libby Asbestos Site and Libby Action Plan (LAP).  Areas 
assessed included facilities, equipment, personnel, and documentation as related to the 
laboratory’s capability to process samples for asbestos testing in accordance with Libby-specific 
requirements for Libby Amphibole (LA) analysis and quality assurance. 
 
Several deficiencies were identified during the on-site audit, the most significant of which are 
related to the availability of controlled quality documents to laboratory personnel in their 
respective work areas, the selection process for determining which samples received for TEM 
analysis require quality control analyses, and the proper utilization of laboratory quality 
documentation in the polarized light microscopy department.   
 
Availability of quality documents - The audit team did not observe a controlled system for 
ensuring the availability of quality procedures to laboratory personnel in their respective work 
areas.  During the audit, both controlled and uncontrolled documents were observed in various 
media, including three-ring binders, personal notebooks, network hard drives, and the company 
intranet.   
 
Assignment of QC analyses to TEM samples - The current system for selecting which TEM 
samples will receive additional quality control analyses is performed upon receipt of samples, 
which is prior to potential distribution to other EMSL branch laboratories, and prior to the 
analysis of the associated samples, both of which are non-compliant with the Libby-specific 
requirement that quality control samples be laboratory-based, and that samples be selected 
according to structure loading.   
 
Use of quality documents for PLM - Although the audit team only evaluated one of the ten 
available polarized light microscopy stations, the proper use of the provided quality tools was 
not evident, with quality documents either not completed, or completed prior to or after the time 
of analysis. 
 
Except for the above listed issues, the laboratory facility, instruments, documentation, and 
personnel appeared to be adequate to meet the requirements of the project.  
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LABORATORY INFORMATION AND AUDIT SCOPE 
 
This report summarizes the findings of an asbestos on-site laboratory audit of EMSL Analytical, 
Inc. in Westmont, NJ conducted on April 22-24, 2008.  The audit was conducted in support of 
the US Environmental Protection Agency (USEPA) Libby Action Plan (LAP), and involved an 
evaluation of the laboratory’s ability to process samples and data in accordance with the 
provided Libby-specific guidance documents.  Shaw Environmental, Inc. Quality Assurance 
Technical Support (QATS) staff participation in the on-site audit and subsequent preparation of 
this report was performed under Sub-task 3, Task 2, TO 2019, QATS Contract EP-W-06-005. 
 
Detailed information regarding the subject laboratory is as follows: 
 

Date of On-site:  April 22-24, 2008 
 

Laboratory:   EMSL Analytical, Inc. 
    107 Haddon Avenue 
    Westmont, NJ 08108 
    800.220.3675 

 
Senior Vice President: Robert DeMalo 

 
Audit Team 
 
US EPA: Mary Goldade, Region 8, Senior Environmental 

Scientist/Chemist 
Shaw QATS:   Michael P. Lenkauskas, Senior Auditor 

 
 
The audit team, comprised of USEPA Region 8 and Shaw Environmental, Inc. QATS personnel, 
performed the technical and evidentiary aspects of the on-site audit.  The technical part of the 
audit involved an evaluation of the Contractor’s facilities, personnel, and capabilities to process 
samples and data as described in the Libby-specific guidance documents.  Processes evaluated 
included sample receipt, sample storage, sample tracking, sample preparation, samples 
analysis, and data package assembly.  Laboratory instrumentation and equipment were 
inspected to ensure proper maintenance and calibration, and laboratory personnel were 
interviewed to determine proficiency in their assigned responsibilities.  Specific instrumentation 
and areas inspected included Phase Contrast Microscopy (PCM), Transmission Electron 
Microscopy (TEM), Polarized Light Microscopy (PLM), and Scanning Electron Microscopy 
(SEM), as well as the laboratory’s ability to provide the required electronic data deliverable 
(EDD). 
 
The evidentiary part of the evaluation involved assessment of current laboratory documentation 
for accuracy, completeness, and defensibility, and a determination of the availability of standard 
operating procedures (SOPs) in the applicable work areas.  Instrument logbooks, maintenance 
logbooks, and standard preparation logbooks were also reviewed for completeness and 
traceability.  During the course of the audit, the LAP–Specific Asbestos Laboratory On-site Audit 
Checklist (Draft) was completed by the QATS audit team.  This checklist is provided as an 
attachment to this report. 
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AUDIT FINDINGS 

 
Sample Receipt, Log-in, Storage, and Chain-of-Custody 
 
Although samples received from Libby operable units are initially received by the Sample 
Custodian (SC) in the sample receiving area, they are immediately transferred to the special 
projects area and processed by the Special Projects Team (SPT).  Once received, the SPT 
inspects the samples, reviews the associated documentation, enters the samples into the 
laboratory information management system (LIMS), generates the appropriate project summary 
and internal chain-of-custody paperwork, and then distributes the samples and associated 
documentation to the applicable departments.  Both the SC and SPT staff demonstrated 
proficiency and professionalism during the audit process, clearly describing their duties with 
respect to sample processing and distribution, which includes the distribution of samples and 
prepared samples to EMSL branch laboratories.  The following three (3) deficiencies were 
observed with regard to the availability of written procedures, document control, and the 
assignment of quality control analyses for TEM analyses: 
 
1. The written procedures for sample tracking (i.e., chain-of-custody, sample acceptance 

criteria and log-in), listed in Section 5.0 of the Laboratory Quality Assurance Manual 
(Revision IX – April 2007), are not available for reference in either the sample receiving or 
special projects areas.  In addition, the personnel interviewed were not familiar with the 
Sample Log-in Safety SOP referenced in Section 3.1 of the Laboratory Quality Assurance 
Manual (QAM).  The requirement that the Laboratory QAM be kept accessible to all 
employees, and that each employee be familiar with and adhere to its contents, is 
described in Section 1.0 of the Quality Assurance Manual.  Refer to Checklist No. 4.7.2. 

 
Recommended Corrective Action – Ensure that all applicable written procedures are 
available in the areas where samples are received and processed, and understood and 
followed by sample receiving personnel.  

 
2. Special projects, which include samples received from Libby operable units, are handled 

by the Special Projects Team (SPT).  Because special projects often require non-standard 
methods of sample preparation, analysis, and reporting, the SPT distributes a project 
summary with each laboratory job within the Westmont Laboratory and to other EMSL 
branch laboratories as dictated by the client.  The project summary provides laboratory 
personnel with project-specific requirements, relieving them of the task of having to review 
and interpret applicable project-specific guidance documents.  The audit team recognizes 
the project summary form as a good preventive action taken by the laboratory to ensure 
that samples are processed in a consistent and compliant manner throughout their 
laboratory system.  However, the project summary forms are not controlled, exhibiting 
neither a control number, date, nor other identifier which could be used to determine when 
a form is generated.  The use of uncontrolled documents does not provide a mechanism 
for ensuring the distributed project summaries include all recent procedural revisions and 
modifications to laboratory activities.  Refer to Checklist Nos. 3.2.1 and 3.3.1. 

  
Recommended Corrective Action – In order to ensure that the project-specific 
information provided on each EMSL project summary form is both accurate and current, 
each project summary form should include a control number and/or other identifiers to 
ensure it is the most current version. 
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3. In addition to the processing activities already described, the Special Projects Team is 
also responsible for specifying to which samples quality control (i.e., recount-same, 
recount-different, verified analyses, and re-preparation) will be applied for TEM analyses.  
All samples received for TEM analysis are recorded in a logbook which has a column with 
the required quality control samples pre-printed at the appropriate frequencies.  Although 
this system does assign quality control samples at the proper frequency, selects samples 
prior to analysis and not after, this practice it is not compliant with Request for Modification 
LB-000029b, which includes provisions for selecting quality control samples based on the 
number of structures counted, or grid openings analyzed (i.e., 40 grid openings or less for 
re-preparations).  In addition, the Westmont Laboratory distributes samples and prepared 
samples to other EMSL branch laboratories after quality control samples have been 
assigned, and therefore, cannot ensure that each individual laboratory is performing 
quality control analyses at the specified frequencies.  Refer to Checklist Nos. 6.14.1.2.1, 
and 7.13.1.3.1 

 
Note: The frequency of quality control preparation and analyses for PLM is determined at 
the bench level. 

 
Recommended Corrective Action – Ensure that laboratory-based quality control 
analyses are performed as described in Request for Modification LB-000029b. 

 
Fiber Analysis by Phase Contrast Microscopy (PCM) 
 
Phase Contrast Microscopy analyses for samples from Libby operable units usually require a 
short turn-around-time, and are therefore typically analyzed at the EMSL Laboratory in Libby, 
Montana.  However, should there be a need to perform these analyses at the EMSL Laboratory 
in Westmont; an evaluation of this area was performed.  At the time of the evaluation a PCM 
analysts was not available, and the QC Coordinator assisted the audit team in performing an 
evaluation of the instrumentation, work area, and quality documents.   The audit team found the 
PCM area to be clean and organized, the instrumentation well-maintained, and the quality 
documentation acceptable.  The following two (2) deficiencies were observed with regard to 
instrument maintenance and documentation:  
 
4. Both PCM Scope 3 and Scope 5 are labeled with stickers indicating they were last 

cleaned in December of 2004 (12/2004), and were due to be cleaned again by December 
of 2005 (12/2005), giving the impression that the microscopes have not been cleaned as 
necessary. This is not consistent with the instrument-specific maintenance/calibration 
logbooks, which indicate that the PCM microscopes are well maintained and in good 
working condition.  When questioned regarding this inconsistency, laboratory personnel 
explained that all PCM microscope cleaning and maintenance activities are performed by 
in-house personnel, and that the stickers were affixed to the microscopes when cleaning 
was performed by an outside vendor.  Refer to Checklist No. 5.4.4. 

 
Recommended Corrective Action – The cleaning stickers on PCM Scope 3 and Scope 
5 are misleading, giving the impression that the instruments are not cleaned as 
necessary, and should be removed.  In addition, the information on the stickers should be 
transcribed to the appropriate instrument-specific logbooks. 

 
5. The recount sample analyses for PCM, which are performed by the same analyst 

performing the original analysis at a frequency of 10 percent, are recorded on a single 
PCM QC Analysis form for both Scope 3 and Scope 5.  Because the PCM QC Analysis 
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form does not have a field to record the identification (i.e., Scope 3) of the microscope 
used to perform each recount analysis, the auditor could not verify what microscope the 
individual recount analyses are performed on.  Refer to Checklist No. 5.6.3. 

 
Recommended Corrective Action – In order to provide traceability to the microscopes 
used to perform recount analyses, record the identification of the microscope used to 
perform each individual recount analysis.   

 
Sample Preparation for Analysis by Transmission Electron Microscopy (TEM) 
 
Using previously completed Libby-specific sample preparation bench sheets for the indirect 
preparation of dust, tree bark, and duff samples by SOPs EPA-Libby-08, Tree-Libby-OU3, and 
Duff-Libby-OU3, respectively, the sample preparation technician described and exhibited the 
equipment and documentation used to both perform and document the applicable indirect 
preparation techniques.  A second sample preparation technician demonstrated the techniques 
used to prepare TEM grids from both primary and secondary filters.  Both of the sample 
preparation technicians interviewed demonstrated proficiency, an understanding of the 
applicable techniques, and professionalism during the audit process.  The audit team found the 
preparation area to be a little small for the volume of samples prepared, but the procedure was 
organized and the documentation was acceptable.  The following four (4) deficiencies were 
observed with regard to record keeping, laboratory method blank preparation, and the storage 
of prepared samples:  
 
6. The two ovens, located in the bulk sample preparation area and used to dry samples and 

prepared samples, are neither calibrated nor have instrument-specific logbooks to record 
calibration and maintenance activities.  A drying temperature of 60º Fahrenheit is 
referenced in the project-specific indirect preparation procedures (i.e., SOP EPA-Libby-
08), but documentation is not available to validate that the drying ovens have been 
calibrated at the specified drying temperatures, or that routine maintenance on the ovens 
has been performed.  Refer to Checklist No. 6.4.1.1. 

 
Recommended Corrective Action – Ensure that all ovens used to dry samples and 
prepared samples have been calibrated to achieve the specified drying temperature, and 
that they have instrument-specific logbooks to record calibration and maintenance 
activities. 

 
7. Laboratory method blanks are not always prepared in the same manner as the associated 

field samples, and are therefore not always a good indicator of whether or not 
contamination has occurred during the sample preparation procedures.  The laboratory 
method blanks associated with field samples prepared according to the Libby-specific 
SOPs EPA-Libby-08, Tree-Libby-OU3 and Duff-Libby-OU3 are neither ashed nor dried 
with the associated filed samples as described in the SOPs, and therefore cannot 
measure the potential for sample contamination during these steps.  Refer to Checklist 
No. 6.14.1.1. 

 
Recommended Corrective Action – Ensure that laboratory method blanks are prepared 
as described in the applicable SOPs and in the same manner as the associated samples, 
including the ashing and drying procedures. 

 
8. The TEM grid boxes archived at the EMSL facility in Westmont, New Jersey are not 

labeled in such a way as to ensure that they can be retrieved in a timely and accurate 
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manner.  The Westmont Laboratory is a central receiving location for the receipt and 
storage of Libby sample TEM grid boxes originating not only from the Westmont 
Laboratory, but also from other EMSL branch laboratories.  However, the naming 
conventions applied to the TEM grid boxes by each individual EMSL branch laboratory are 
only unique to that laboratory, and not to all of the TEM grid boxes received and archived 
at the Westmont laboratory, introducing the possibility that duplicate TEM grid box 
numbers could be assigned.  The grid storage location field reviewed on several count 
sheets offered various grid box naming conventions, including “07-002”, “ML0726”, “CDM 
Box 2” and “2007-027.”   In addition, the TEM grid box numbers recorded on the count 
sheets are often abbreviated (i.e., “07-002” versus “Remedium 2007-002”), creating 
further difficulties should their retrieval be requested.  Refer to Checklist No. 7.12.2. 

 
Recommended Corrective Action – Develop a grid box naming convention which will 
ensure that each individual grid box is uniquely labeled, and can be retrieved in a timely, 
accurate manner. 

 
9. One of the column headers on the Indirect Preparation Record does not reflect the 

information recorded in the associated column.  The Indirect Preparation Record is used 
by the laboratory to record the volume of solution filtered through secondary filters for 
TEM analysis.  The column in question, “Prepped to Grid,” is often completed with a “Y”, 
which can be interpreted as identifying which secondary filters have been prepped to grids 
for TEM analysis.  However, according to the sample preparation technician, the intention 
of the column is not to identify which secondary filters have been prepped to grids for TEM 
analysis, but rather what secondary filters should be used to prepare the necessary grids 
for TEM analysis.  Refer to Checklist No. 6.16.1. 

 
Recommended Corrective Action – Revise the column header “Prepped to Grid” on the 
Indirect Preparation Record to more clearly define the information recorded in the column. 
  

Asbestos Analysis by Transmission Electron Microscopy (TEM) 
 
The evaluation of the laboratory’s ability to analyze TEM grids and identify and record structures 
as described in the available Libby-specific guidance documents included an evaluation of each 
of the laboratory’s three TEM instruments and three separate TEM analysts.  Each of the three 
TEM analysts interviewed demonstrated proficiency, an understanding of the applicable 
techniques for identifying and recording structures, and professionalism during the audit 
process.  The audit team found the instrumentation to be well-maintained, calibrated at the 
specified frequencies, and the documentation not only complete, but consistently prepared for 
each of the TEM instruments.  The following three (3) deficiencies were observed with regard to 
Libby-specific analytical requirements, and the availability of Libby-specific guidance 
documents: 
 
10. Not all of the currently approved Libby-specific guidance documents are available to the 

TEM analysts at their respective work stations.  Some of the guidance documents not 
available included the Request for Modifications LB-000077, LB-000078, LB-000079, and 
LB-000084.  The Request for Modifications document provides technical direction that is 
critical to ensure that samples are analyzed and reported consistently and correctly.  
Failure to meet the requirements set forth in these modifications can result in unnecessary 
and costly report revisions, re-analyses and re-preparations.  Refer to Checklist Nos. 
7.11.4.1, 7.11.5.1, 7.11.6.1, 7.14.1, and 11.3.3.2.1.  
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Recommended Corrective Action – Ensure that all applicable guidance documents (i.e. 
SOPs and Request for Modifications) are available to TEM analysts in their respective 
work areas. 

 
11. Instrument-specific Libby-amphibole (LA) energy-dispersive spectroscopy (EDS) spectra 

were not collected as specified.  Each laboratory was provided with LA material from the 
United States Geological Survey (USGS) which was to be used to prepare TEM grids 
from which to generate instrument-specific LA EDS spectra.  The intent of this study was 
to both examine the data to gain an understanding of how LA EDS spectra vary by 
instrument, and also to provide instrument-specific visual aids for TEM analysts analyzing 
Libby samples.  It was not until April 21, 2008 that this instrument-specific LA EDS 
spectral study was performed on any of the TEM instruments located at the Westmont 
Laboratory.  Prior to generating instrument-specific LA EDS spectra at EMSL’s Westmont 
Laboratory, analysts were using LA EDS spectra generated from an instrument at EMSL’s 
Libby, Montana Laboratory as a visual aid. Refer to Checklist Nos. 7.6.2.1, 7.6.2.2, and 
11.3.3.1. 

 
Recommended Corrective Action – Prior to analyzing Libby samples on TEM 
instruments, ensure that required instrument-specific LA EDS spectra have been 
generated using TEM grids prepared form the LA material provided by USGS. 

 
12. Instrument-specific BIR-1G studies were not performed as specified for each of the TEM 

instruments located at the Westmont Laboratory.  A BIR-1G study was performed for TEM 
2 in 2005, but had not been performed on TEM 13 or TEM 58 until the week just prior to 
the on-site audit.  Each laboratory was provided with a freezer-milled BIR-1G standard 
from which they were to prepare at least two TEM grid preparations for TEM analysis.  
The intent of this study is to evaluate the usefulness of the BIR-1G material as a 
continuing calibration standard, and estimate the relative sensitivity of different 
instruments to the various elements of interest.  Refer to Checklist Nos. 7.6.2.1 and 
11.3.3.1. 

 
Recommended Corrective Action – Ensure that the BIR-1G standard has been 
analyzed and spectral data collected for all TEM instruments at all EMSL branch 
laboratories used to analyze Libby samples. 
 
Note:  The draft Request for Modification LB-000085 specifies that the BIR-1G standard is 
to be analyzed on each TEM instrument daily, or each day Libby samples are analyzed on 
that instrument. 

 
Asbestos Analysis by Polarized Light Microscopy (PLM) 
 
Although the laboratory has nine (9) PLM stations, each equipped with its own stereo-
microscope, PLM, HEPA-hood, refractive index (RI) liquids, and tools, the evaluation focused on 
one PLM station, PLM 2, and one PLM analyst, the PLM supervisor.  The decision to evaluate 
PLM Work Station 2 was made due to the fact that this is the primary instrumentation and 
analyst used to process samples received from Libby for analysis by the Libby-specific visual 
estimation and gravimetric procedures, SOPs SRC-Libby-03 and SRC-Libby-01, respectively.  
The findings and observations described in this report are specific to PLM Station 2, and may 
not reflect the conditions and practices of the other available PLM instruments and analysts.  
The analyst interviewed was cooperative during the audit and with more than twenty-five (25) 
years of experience, the last eight (8) with EMSL, has the training and experience to identify 
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asbestos in a wide variety of bulk matrices, including the varieties received from Libby, which 
are mainly soils.  The audit team found the instrumentation to be well-maintained and calibrated, 
but the completion of quality control and Libby-specific documentation inadequate.  The 
completion of quality documents are neither performed in a timely manner, nor in a manner 
which suits their purpose.  Refresher training is strongly suggested.  The following three (3) 
deficiencies were observed with regard to the completion of quality documents and standard 
traceability:  
 
13. Neither of the quality control (QC) documents used during PLM analysis, the Daily QC 

Log nor the PLM Calibration & Contamination Record, is properly utilized by the PLM 
analyst interviewed.  The Daily QC Log, which is used to determine the frequency at 
which to perform QC analyses (i.e., inter- and intra-analyst analysis), was not completed. 
Instead, the analyst uses personal, uncontrolled notes, to determine when QC analyses 
are necessary.  In the PLM Calibration & Contamination Record, a daily reference 
standard was analyzed and documented a day prior to the date recorded (the analysis of 
the daily reference standard for April 24, 2008 was recorded on April 23, 2008).  When the 
observed deficiency was brought to the analyst’s attention, the analyst described it as an 
isolated error, but when the audit team returned on the second day of the audit, the 
described error had not been corrected, and an additional daily reference standard 
analysis had not been performed.  Refer to Checklist Nos. 8.11.2, 8.11.3, 8.11.4, 8.11.5, 
and 8.13.1. 

 
Recommended Corrective Action – Provide training on the proper use and completion 
of the Daily QC Log, the PLM Calibration & Contamination Record, and other pertinent 
quality control documents.  

 
14. The optical properties of fibrous materials observed in Libby soil samples are initially 

recorded on a standard laboratory PLM worksheet, and not the Libby-specific spreadsheet 
forms provided in the applicable SOPs.  Both the SOP for PLM visual estimation in coarse 
soils (SOP SRC-Libby-01) and the SOP for analysis of asbestos fibers in soil by PLM 
(SRC-Libby-03) include direction and spreadsheet forms for recording optical properties 
and gravimetric data.  Although the data originally recorded on the laboratory’s standard 
PLM worksheet are eventually transcribed to the provided SOP-specific forms, some of 
the data entry options (i.e., tremolite-actinolite versus Libby-amphibole) between the 
laboratory’s standard forms and the SOP-specific forms are not consistent.  Refer to 
Checklist Nos. 8.9.2, 8.9.7, 8.10.4, and 8.10.5. 

 
Recommended Corrective Action – Ensure that all optical properties observed during 
stereomicroscopic and PLM analysis are recorded directly to the spreadsheet forms 
provided in the applicable Libby-specific SOPs. 

 
15. The visual estimation of Libby-amphiboles in soil samples (SOP SRC-Libby-03) is 

performed using a set of slides prepared from site-specific reference materials.  The 
slides, which contain either 0.2% or 1.0% Libby-amphibole by weight, are prepared for 
analysis using the same approach applied to Libby field samples, and are used as a visual 
guide by PLM analysts for determining weight percent.  Although a set of reference slides 
are available for use as a visual guide, documentation of when the slides were prepared, 
who prepared them, and from what materials they were prepared was not available for 
review.  Refer to Checklist No. 8.9.3.1. 
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Recommended Corrective Action – Ensure that all reagents, standards, and other 
reference materials used to prepare and/or analyze samples include documentation 
confirming their composition and source. 

 
Scanning Electron Microscopy (SEM) 
 
Although SEM is not currently utilized in the analysis of Libby samples, an evaluation of EMSL’s 
Materials Sciences Department, which houses three (3) SEM systems, was performed.  The 
intent of this evaluation is to determine EMSL’s SEM capabilities should there be a need in the 
future to utilize this technology to analyze Libby samples.  The audit team found the 
instrumentation to be well-maintained and calibrated, and the staff interviewed to be both 
prefessional and knowledgable. 
  
Data Reduction and Data Package Assembly 
 
Data reduction, data review, data entry, and data package assembly are performed by the 
Special Projects Team, which is responsible for processing and reporting the data generated by 
EMSL’s Westmont Laboratory, and other participating EMSL branch laboratories.  As was the 
case with processing the samples prior to analysis, the Special Projects Team staff 
demonstrated proficiency and professionalism, clearly describing their duties with respect to 
data reduction, review, entry, and data package assembly.  The following deficiencies were 
observed in the reference data deliverables:  
 
16. Three data packages were reviewed during the audit (270800011-VE-PLM-rev1, 

270800012-GRV-PLM, and PLM-040730895) with the following discrepancies identified: 
 

270800011-VE-PLM-rev1 
 

• Narratives reference SOP SRC-Libby-03, Revision 0, and not the most recent 
revision, Revision 01. 

  

• The data package includes two sets of completed PLM worksheets for each 
sample analysis, the laboratory standard PLM worksheet and the Libby SOP-
specific worksheet.  However, the data recorded on each sheet for each sample 
are not consistent, with the amphibole tremolite-actinolite data reported on the 
laboratory standard PLM worksheets, and the Libby-amphibole data reported on 
the Libby SOP-specific work sheets.  

 
270800012-GRV-PLM 

 

• The data package includes two sets of completed PLM worksheets for each 
sample analysis:  the laboratory standard PLM worksheet and the Libby SOP-
specific worksheet.  However, the data recorded on each sheet for each sample 
are not consistent, with the amphibole tremolite-actinolite data reported on the 
laboratory standard PLM worksheets, and the Libby-amphibole data reported on 
the Libby SOP-specific work sheets.  
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040730895-PLM 

 

• The incorrect refractive index (RI) liquid calibration data was provided in the data 
package.  The data package contained the RI liquid calibration data for the RI 
liquids used in Libby, Montana, and not the calibration data for the RI liquids 
used in Westmont, New Jersey. 

 

• The data package includes two sets of completed PLM worksheets for each 
sample analysis:  the laboratory standard PLM worksheet and the Libby SOP-
specific worksheet.  However, the data recorded on each sheet for each sample 
are not consistent, with the amphibole tremolite-actinolite data reported on the 
laboratory standard PLM work sheets, and the Libby-amphibole data reported on 
the Libby SOP-specific work sheets.  

 
Recommended Corrective Action – Ensure that the information included in data 
deliverables are accurate and consistent, including the recorded optical properties, the 
data package narrative, and included calibration information.  

  
Quality Assurance/Quality Control (QA/QC) 
 
The audit team performed a cursory review of recent monthly quality control reports, laboratory 
air monitoring results, non-conformance reports, laboratory certifications, internal audit reports, 
NVLAP audit reports, and the training files of interviewed laboratory personnel.  The audit also 
reviewed the EMSL Quality Assurance Manual (QAM) and other available written procedures, 
and interviewed the QC Coordinator concerning these documents and other elements of 
EMSL’s quality program.  The available EMSL quality personnel were both professional and 
cooperative during the audit process, and demonstrated an understanding of, and commitment 
to the laboratory’s current quality system.  One (1) deficiency was observed with regard to the 
availability of quality documents:  
 
17. Laboratory quality documents, including the QAM, SOPs, reference methods, and Libby-

specific guidance documents, are not always available to laboratory personnel in the 
applicable areas and, when available, the media in which they are available is inconsistent 
and, in some instances, uncontrolled.  Some of the media in which quality documents are 
made available to laboratory personnel include three-ring binders; the e-room (EMSL 
Intranet); loose, stapled SOPs on bench tops or shelves; or internal chain-of-custody 
documentation for a specific project.  Without a consistent, controlled system for making 
the necessary quality documents available to laboratory personnel, previously revised or 
uncontrolled documents can remain in circulation, resulting in the delivery of non-
conforming products, unnecessary re-preparation, re-analyses, or revised data.   Refer to 
Checklist Nos. 8.3.1, 8.12.1, and 11.5.1. 

 
Recommended Corrective Action – Provide for the distribution of the necessary quality 
documents to laboratory personnel in a controlled, consistent manner.   
  

CONCLUSIONS 
 
The on-site evaluation revealed that the EMSL Analytical, Inc. Laboratory in Westmont, New 
Jersey has sufficient space, analytical equipment, and personnel to receive, prepare, and 
analyze samples in compliance with the current Libby-specific guidance documents.  The 
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personnel interviewed appeared to be well-trained, experienced, and knowledgeable in the 
analysis of various matrices for asbestos by both polarized light microscopy (PLM) and 
transmission electron microscopy (TEM).  The work spaces evaluated were clean and well 
organized, and the documentation reviewed was accurate and complete. 
 
Several areas of concern were identified during the on-site audit, the first of which is the 
availability of quality documents to laboratory personnel in their respective areas.  The 
laboratory appears to be in transition between a quality system in which quality documents are 
distributed in hard copy to one which will make quality documents available through the 
laboratory intranet (e-link).  As a result, quality control documents are currently available in both 
uncontrolled and controlled formats throughout the laboratory in various media (i.e., three-ring 
binders, intranet, network, and personal notebooks).   
 
Other areas of concern, described in more detail in the report, include the selection of samples 
for TEM quality analyses, the preparation of laboratory method blanks in the same manner as 
the associated field samples, and the proper utilization of quality documentation in the polarized 
light microscopy department.   
 
All laboratory personnel interviewed were cooperative, and readily answered all questions 
posed by the audit team.  The management of the laboratory appeared to be responsive to the 
identified deficiencies. 
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Laboratory:   EMSL Analytical, Inc. 
  

    

Address:   107 Haddon Avenue 
  

    

 
Westmont, NJ 08108 

  

    

Telephone:   800.220.3675 
  

    

    
  

    

  
  

    

Laboratory Personnel Contacted  
 

    

Name 
 

Title 

Robert DeMalo 
 

Sr. Vice President, Laboratory Services 

Charles LaCerra 
 

Project Manager 

Robyn Denton 
 

QC Coordinator 

Dan Pullman 
 

Sample Custodian 

Sandy Gift  
 

Special Projects Assistant 

Kathy Lusher 
 

Quality Control Coordinator 

Linda Ramowski 
 

Special Projects Assistant 

Tracy Peters 
 

Special Projects Assistant 

Dave Stanhope 
 

Gravimetry Analysts 

Gabe Agnello 
 

TEM Supervisor 

Frank Craig 
 

TEM Analyst 

Delores Beard 
 

PLM Supervisor 

John Newton  Material Sciences Laboratory Manager 

   

   

Evaluation Team 
  

   

Name 
 

Title 

Mary Goldade 
 

EPA Region 8, Environmental Scientist/Chemist 

Michael Lenkauskas  Shaw E & I (QATS), Lead Auditor 

 

2019-07142008-1



LIBBY SITE-AND LIBBY ACTION PLAN-SPECIFIC ASBESTOS LABORATORY ON-SITE AUDIT CHECKLIST 
 

USEPA  Date(s) of On-site: April 22-24, 2008 
 

EMSL-NJ On-site Audit Checklist_fnl.doc                                                         ii                                                     QATS Form 70-050F075R00, 04-17-2008 

 

Table of Contents 
 

 
1.0 LABORATORY STATUS.................................................................................................................... 1 
 
2.0 LABORATORY SECURITY................................................................................................................ 1 
 
3.0 PROJECT INITIATION/PROJECT MANAGEMENT.......................................................................... 1 
 
4.0 SAMPLE RECEIPT, LOG-IN, STORAGE, & TRACKING ................................................................. 1 
 
5.0 PHASE CONTRAST MICROSCOPY (PCM)...................................................................................... 4 
 
6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID PREPARATION.................................. 6 
 
7.0 TEM ANALYSIS................................................................................................................................ 14 
 
8.0 POLARIZED LIGHT MICROSCOPY (PLM)..................................................................................... 21 
 
9.0 SCANNING ELECTRON MICROSCOPY (SEM) ............................................................................. 28 
 
10.0 DATA PACKAGE REVIEW AND ASSEMBLY ................................................................................ 32 
 
11.0 QUALITY ASSURANCE/QUALITY CONTROL............................................................................... 33 

      

2019-07142008-1



LIBBY SITE-AND LIBBY ACTION PLAN-SPECIFIC ASBESTOS LABORATORY ON-SITE AUDIT CHECKLIST 
 

USEPA  Date(s) of On-site: April 22-24, 2008 
 

EMSL-NJ On-site Audit Checklist_fnl.doc                                                1 of 35                                                      QATS Form 70-050F075R00, 04-17-2008 

1.0 LABORATORY STATUS Yes No Comments 

1.1 Is the laboratory currently receiving samples from Libby Superfund Site 
Operable Units(s)? 

 
 

 
 

 

If “YES,” complete the following table:  

Operable Unit(s) & Applicable SAP or QAPP Matrices Analytical Methods/SOPs 

The EMSL Analytical, Inc. Laboratory in Westmont, NJ has been receiving samples from Libby Operable Units since the 
beginning of activities in Libby, Montana.  They have received, prepared, and analyzed samples of various matrices 
including soil, water, dust, air, and tree bark.  With the exception of samples sent directly to their laboratory in Libby, 
Montana, and inter-laboratory quality control samples, all samples shipped to EMSL branch laboratories are distributed 
through the Westmont Laboratory, which also serves as a central location for sample preparation, data entry, data 
package assembly, and the long-term storage of data and prepared and unprepared samples. 

 

2.0 LABORATORY SECURITY Yes No Comments 

2.1 Are visitors required to sign in?    

2.2 Are all entrances to the laboratory locked, except the entrance to the 
reception area? 

 
 

 
 

 

 

3.0 PROJECT INITIATION/PROJECT MANAGEMENT Yes No Comments 

3.1 Is there a designated project manager or project management team for 
samples received from Libby OUs? 

 
 

 
 

Charles LaCerra and the 
Special Projects Staff. 

3.2 Are project-specific requirements communicated to laboratory staff? 
 

3.2.1 Are these requirements tracked and controlled? 

 
 

 

 
 

 

 
Refer to Finding No. 2 in the 
Summary Audit Report. 

3.3 Are modifications to laboratory activities communicated to laboratory staff? 
 

3.3.1 Are modifications tracked and controlled? 

 
 

 
 

 
 

 
 

 
 
Refer to Finding No. 2 in the 
Summary Audit Report. 

3.4 Are the resolutions to problems resolved during the weekly laboratory 
conference calls communicated to laboratory staff? 

 
 

 
 

 
Communicated through e-mails. 

 

4.0 SAMPLE RECEIPT, LOG-IN, STORAGE, & TRACKING Yes No Comments 

4.1 Is the sample receiving area adequate, clean, and orderly?    

4.2 Is the sample receiving area secured against unauthorized personnel?    

Personnel Interviewed 

Name Title Experience 

Dan Pullman Sample  Custodian 3 years  

   

Additional comments: 
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4.0 SAMPLE RECEIPT, LOG-IN, STORAGE, & TRACKING Yes No Comments 

4.3 Sample Receipt    

4.3.1 Is there a sample custodian and designated alternate responsible for 
sample receipt and log-in?    

 
 

 
 

 

4.3.2 Is the custodian or alternate available to receive and log-in samples at 
any time delivery services are operating? 

 
 

 
 

 

4.3.3 Are sample shipping containers opened in a HEPA hood to both 
minimize personal exposure and safeguard against laboratory 
contamination? 

 
 

 

 
 

 

 

4.3.4 Does the sample custodian verify and record the following when 
inspecting shipments and reviewing documentation: 

 
4.3.4.1 Presence and condition of custody seals? 

 
4.3.4.2 Presence or absence of Chain-of-Custody (COC) records? 

 
4.3.4.3 Presence or absence of air bill sticker(s)? 

 
4.3.4.4 Sample condition? 

 
4.3.4.5 Presence of packaging or packing material which could compromise 

samples (i.e., vermiculite & polystyrene)? 
 

4.3.4.6 Problems/discrepancies between samples, documentation, client 
requests, etc.? 

 
4.3.4.7 Bulk and air samples received separately? 

 
 
 

 
 

 
 

 
 

 
 
 

 
 
 

 
 

 

 
 
 

 
 

 
 

 
 

 
 
 

 
 
 

 
 

 

The Sample Custodian 
transfers all Libby samples to 
the Special Projects Team for 
log-in and distribution. 

4.3.5 Are (COC) records signed and dated at the time of sample receipt?    

4.3.6 Is a system in place to contact the client in case of absent 
documentation, or discrepancies between COCs, client requests, etc.? 

 
 

 
 

A customer correspondence log 
is completed as necessary. 

4.3.7 Are subsequent resolutions to problems and discrepancies documented?    

4.4 Sample Identification    

4.4.1 Are sample receipt identification logbooks, or a LIMS, used to log-in 
samples and assign unique laboratory identification numbers? 

 
 

 
 

 
A LIMS is used. 

4.4.2 Does the logbook or logging system serve as a direct cross-reference 
between laboratory ID numbers and client ID numbers? 

 
 

 
 

 

4.4.3 When samples are split in the laboratory, is there a method in place to 
assign laboratory numbers to track the sample back to the original 
sample? 

 
 

 

 
 

 

 

Additional comments: 
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4.0 SAMPLE RECEIPT, LOG-IN, STORAGE, & TRACKING Yes No Comments 

4.5 Sample Storage    

4.5.1 Are storage facilities sufficient?   Samples are stored off-site. 

4.5.2 Is the sample storage area secured to prevent entry of unauthorized 
personnel? 

 
 

 
 

 

4.5.3 Does the sample custodian keep storage logbooks?    

4.5.4 Are samples easy to locate from logbook references?    

4.6 Sample Tracking    

4.6.1 Is a system in place to keep track of samples and prepared samples 
entering and leaving the storage, sample preparation, and analysis 
areas? 

 
 

 

 
 

 

 

4.6.2 Are the retention and/or disposal of unused portions of samples and 
prepared samples documented? 

 
 

 
 

 . 

4.7 Standard Operating Procedures (SOPs)    

4.7.1 Do laboratory personnel have access to current project-specific SOPs, 
laboratory modifications, and other pertinent guidance documents?  

 
 

 
 

   

4.7.2 Are the applicable laboratory SOPs available and followed by laboratory 
personnel (list)? 

 
 

 
 

Refer to Finding No. 1 in the 
Summary Audit Report. 

Document Title Control No. Description 

Quality Assurance Plan Revision IX Section 3.0 

Log-in Safety SOP Revision 1 Sample receiving safety procedures. 

   

   

4.8 Document Control: Yes No Comments 

4.8.1 Are all logbooks, notebooks, forms, or other laboratory documents 
legible, accurate, and complete (list)? 

 
 

 
 

 

Document Title Description/Comments 

Customer Correspondence Log Used to document communications 

  

  

  

Additional comments  
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5.0 PHASE CONTRAST MICROSCOPY (PCM) Yes No Comments 

5.1 Is the PCM area adequate, clean, and orderly?    

5.2 Are steps taken to prevent the cross-contamination of equipment, supplies, 
and reagents? 

 
 

 
 

 

Personnel Interviewed 

Name Title Experience 

Robyn Denton QC Coordinator 7 Years 

   

5.3 Methods and Libby-Specific Guidance Documents Yes No Comments 

5.3.1 Are the applicable guidance documents available for reference:  
 

5.3.1.1 NIOSH Method 7400 (Issue 2), 1994? 

 
 

 

 
 

 

 

5.3.2 Laboratory Modification LB-000015: 
 
5.3.2.1 Overload rejection criteria of > 25%? 

 
5.3.2.2 If samples are visibly overloaded or contain lose debris, is an 

indirect preparation performed? 
 

5.3.2.3 Is the observance of non-countable long fibers noted? 

 
 

 
 
 

 
 

 

 
 

 
 
 

 
 

 

 

5.4 Equipment    

5.4.1 Are the microscopes used to analyze samples equipped with the 
following: 

 
5.4.1.1 Positive phase contrast, with green or blue filter? 

 
5.4.1.2 Adjustable field iris? 

 
5.4.1.3 Eyepiece (8 to 10X)? 

 
5.4.1.4 Phase magnification (40 to 45X)?  

 
5.4.1.5 Walton-Beckett Graticule? 

 
5.4.1.6 Stage micrometer with 0.01 mm subdivisions? 

 
 
 

 
 

 
 

 
 

 
 

 
 

 

 
 
 

 
 

 
 

 
 

 
 

 
 

 

 

5.4.2 Are microscope and phase ring alignment checks conducted daily?    

5.4.3 Are resolution checks performed weekly using an HSE/NPL slide?    

5.4.4 Are maintenance and calibration activities recorded?   Refer to Finding No. 4 in the 
Summary Audit Report. 

5.4.5 Are filters prepared as described in the applicable method(s)?    

5.4.6 Are filter preparation slides stored in fiber/dust free environment?    

Additional comments: 
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5.0 PHASE CONTRAST MICROSCOPY (PCM) Yes No Comments 

5.5 Sample Analysis    

5.5.1 Are the appropriate counting rules used (A or B)?    

5.5.2 How are the fields and fibers tracked and recorded?   Calibrated counters are used. 

5.6 Quality Control    

5.6.1 Is each analyst provided a minimum of one reference slide per work 
day? 

   

5.6.2 Are recounts analyzed at a frequency of 1 per 10 samples analyzed?    

5.6.3 Are recounts performed by the same analysts on the same microscope?   Refer to Finding No. 5 in the 
Summary Audit Report. 

5.7 Standard Operating Procedures (SOPs)    

5.7.1 Do laboratory personnel have access to current project-specific SOPs, 
laboratory modifications, and other pertinent guidance documents?  

 
 

 
 

 

5.7.2 Are the applicable laboratory SOPs available and followed by laboratory 
personnel (list)? 

 
 

 
 

 

Document Title Control No. Description 

EMSLNIOSH7400SOP Revision 11 (2/25/2008) PCM Procedures 

   

   

5.8 Document Control Yes No Comments 

5.8.1 Are all logbooks, notebooks, forms, or other laboratory documents 
legible, accurate, and complete (list)? 

 
 

 
 

 

Document Title Description/Comments 

PCM QC Analyst Sheet Recount Tracker (not instrument-specific) 

PCM Calibration Sheet Instrument-specific calibration logbook 

  

Additional comments: 
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

6.1 Are the grid preparation areas adequate, clean, and orderly?    

6.2 Are bulk samples prepared in an area separate from that used to prepare air 
and dust samples? 

 
 

 
 

 

6.3 Are steps taken to prevent the cross-contamination of equipment, supplies, 
and reagents? 

 
 

 
 

 

Personnel Interviewed 

Name Title Experience 

Dave Stanhope  Gravimetry Analyst  8 years 

   

   

6.4 Equipment Yes No Comments 

6.4.1 Drying oven & muffle furnace: 
 

6.4.1.1 Checked routinely and recorded in a permanent logbook?  

 
 

 

 
 

 

 
Refer to Finding No. 6 of the 
Summary Audit Report. 

6.4.2 Analytical balances: 
 
6.4.2.1 Located away from drafts and areas subjected to rapid temperature 

changes? 
 

6.4.2.2 Checked routinely and recorded in a permanent logbook? 
 

6.4.2.3 Calibrated within the last 12 months by a certified technician? 

 
 
 

 
 

 
 

 

 
 
 

 
 

 
 

 

 

6.4.3 Plasma Asher: 
 

6.4.3.1 Calibrated on a routine basis? 
 

6.4.3.2 Checked routinely and recorded in a permanent logbook? 

 
 

 
 

 

 
 

 
 

 

 

6.4.4 Sputter Coater (Vacuum evaporator): 
 

6.4.4.1 Calibrated on a routine basis? 
 

6.4.4.2 Checked routinely and recorded in a permanent logbook? 

 
 

 
 

 

 
 

 
 

 

 

6.4.5 Ventilation Hoods: 
 

6.4.5.1 Checked routinely and recorded in a permanent logbook? 

 
 

 

 
 

 

 

Additional comments:  
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

6.5 Preparation of Air Filters    

6.5.1 What method(s) does the laboratory use to prepare air samples for TEM 
analysis: 

 
6.5.1.1 40 CFR, Chapter 1, Part 763, Subpart E (AHERA)?  

 
6.5.1.2 ISO 10312:1195 E - Determination of Asbestos Fibers? 

 
 
 

 
 

 

 
 
 

 
 

 

 

6.5.2 LB000053 – Is indirect preparation performed on air samples which are 
visibly overloaded or contain loose debris? 

 
 

 
 

 

6.5.3 Are filters collapsed (cleared) by the “hot block” or a similar technique 
(describe technique)? 

 
 

 
 

 

6.5.4 Is plasma etching performed on collapsed filters? 
 

6.5.4.1 Is a 10% layer of the collapsed surface removed during etching? 

 
 

 

 
 

 

 
Per NVLAP, a 5% layer is 
removed. 

6.5.5 Once the filters have been collapsed, are samples transferred to a 
vacuum evaporator for application of a 1 to 5 mm section of graphite 
rod? 

 
 

 

 
 

 

 

6.5.6 Are excised filter sections placed, carbon side down, on the 
appropriately labeled grid, and cleared using a Jaffe Washer or an 
equivalent technique (describe)?  

 
 

 

 
 

 

 

6.5.7 Are samples checked for remaining filter residue after clearing? 
 

6.5.7.1 If residue remains, is condensation washing or an equivalent 
technique used (describe technique)? 

 
 
 

 

 
 
 

 

 

Additional comments:  
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

6.6 Dust Sample Preparation    

6.6.1 What method(s) does the laboratory use to prepare dust samples for 
TEM analysis: 

 
6.6.1.1 ASTM D 5755-03 - Microvacuum Sampling and Indirect Analysis of 

Dust by TEM?   

 
 
 
 

 

 
 
 
 

 

 

6.7 Libby-Specific Indirect Sample Preparation without Ashing    

6.7.1 Are the applicable Libby guidance documents available for reference:  
 

6.7.1.1 SOP EPA-Libby-08 (Rev. 0) - Indirect Preparation of Air and Dust 
Samples for TEM Analysis?  

 
 
 

 

 
 
 

 

 

6.7.2 LB000053 – Is indirect preparation without ashing performed on non-
investigative samples with the applicable sample prefix codes? 

 
 

 
 

 

6.7.3 Sample filtration: 
 

6.7.3.1 Are air cassettes examined for loose material? 
 

6.7.3.1.1 If no loose material is evident, is a portion of the air samples 
retained? 

 
6.7.3.1.2 If loose material is evident, is it filtered along with the air filter? 

 
6.7.3.2 Are air filters, loose material, and dust rinsed into a beaker and 

brought to a final volume of 100 ml with particle-free water?  
 

6.7.3.2.1 Adjusted to a pH of 3-4 with a 10% solution of glacial acetic 
acid? 

 
6.7.3.2.2 Sonicated for 3 minutes and allowed to settle for 2 minutes prior 

to filtering? 
 

6.7.3.3 Are the appropriate aliquots of filtrate passed through a disposable 
25 mm filter assembly with a 0.2 µm MCE filter with a 5.0 µm MCE 
support pad? 

 
6.7.3.3.1 Are three secondary filters prepared using 50 ml, 25 ml and 10 

ml, with greater or lesser volumes acceptable for overloaded air 
samples? 

 
 

 
 
 

 
 

 
 
 

 
 
 

 
 
 

 
 
 
 

 
 
 
 

 

 
 

 
 
 

 
 

 
 
 

 
 
 

 
 
 

 
 
 
 

 
 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
A 100% glacial acetic acid 
solution is used. 
 
 
 
 
 
 
 
 . 

6.7.4 Are serial dilutions performed as necessary?    

6.7.5 Are TEM grids prepared as described in Section 6.5 of this checklist?    

Additional comments:  
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

6.8 Libby-Specific Indirect Sample Preparation with Ashing    

6.8.1 Are the applicable Libby guidance documents available for reference:  
 

6.8.1.1 SOP EPA-Libby-08 (Rev. 0) - Indirect Preparation of Air and Dust 
Samples for TEM Analysis?  

 
6.8.1.2 LB000053 – Is indirect preparation with ashing performed on 

investigative samples with the applicable sample prefix codes?  

 
 
 

 
 
 

 

 
 
 

 
 
 

 

 

6.8.2 Initial filtration: 
 

6.8.2.1 Are air cassettes examined for loose material? 
 

6.8.2.1.1 If no loose material is evident, are a portion of the air samples 
retained? 

 
6.8.2.1.2 If loose material is evident, is it filtered and ashed along with the 

air filter? 

 
 

 
 
 

 
 
 

 

 
 

 
 
 

 
 
 

 

  

6.8.3 Ashing: 
 

6.8.3.1 Are filters covered with aluminum foil and placed in a plasma 
asher? 

 
6.8.3.1.1 Is the plasma asher operated at minimum power? 

 
6.8.3.1.2 Is 100% ashing confirmed by visual observation? 

 
 
 

 
 

 
 

 

 
 
 

 
 

 
 

 

 

6.8.4 Final filtration: 
 

6.8.4.1 Is ash residue rinsed into a beaker and brought to a final volume of 
100 ml with particle-free water?  

 
6.8.4.1.1 Adjusted to a pH of 3-4 with a 10% solution of glacial acetic 

acid? 
 

6.8.4.1.2 Sonicated for 3 minutes and allowed to settle for 2 minutes prior 
to filtering? 

 
6.8.4.2 Are the appropriate aliquots of filtrate passed through a disposable 

25 mm filter assembly with a 0.2 µm MCE filter with a 5.0 µm MCE 
support pad?  

 
6.8.4.3 Are three secondary filters prepared using 50 ml, 25 ml and 10 ml, 

with greater or lesser volumes acceptable for overloaded air 
samples?  

 
 
 

 
 
 

 
 
 

 
 
 
 

 
 
 
 

 

 
 
 

 
 
 

 
 
 

 
 
 
 

 
 
 
 

 

 
 
 
 
 
 
A 100% glacial acetic acid 
solution is used. 
 
 
 
 
 
 
 
  

6.8.5 Are serial dilutions performed as necessary?    

6.8.6 Are TEM grids prepared as described in Section 6.5 of this checklist?    

Additional comments:   
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

6.9 Water Sample Preparation    

6.9.1 What method(s) does the laboratory use to prepare water samples for 
TEM analysis: 

 
6.9.1.1 EPA Method 100.2 - Determination of Asbestos Structures Over 10 

µm in Length in Drinking Water?  

 
 
 
 

 

 
 
 
 

 

 

6.9.2 Are samples received and filtered by the laboratory within 48 hours of 
collection? 

 
6.9.2.1 If not, are they stored in a refrigerator until filtered? 

 
 

 
 

 
 

 
 

 

6.9.3 Is the sample hand-agitated and sonicated at low power for 15 minutes, 
and hand-agitated again before aliquots are removed? 

 
 

 
 

 
Sonicated for 10-15 minutes. 

6.9.4 Are the appropriate aliquots of the original sample poured though a 25 
mm or 47 mm MCE filter (0.22 µm or smaller pore size) with an MCE 
filter (5 µm pore size) backing pad? 

 
Note: No less than 1 mL must be used as an aliquot. 

 
 

 

 
 

 

 

6.9.5 Are TEM grids prepared as described in Section 6.5 of this checklist?    

6.10 OU3 Tree Bark Sample Preparation    

6.10.1 Are the applicable Libby guidance documents available for reference: 
 

6.10.1.1 SOP Tree-Libby-OU3 (Rev. 1) – Sampling and Analysis of Tree 
Bark for Asbestos? 

 
 
 

 

 
 
 

 

 

6.10.2 Drying and Ashing: 
 

6.10.2.1 Are the diameter and thickness of the tree bark samples measured 
and recorded to an accuracy of ± 2mm? 

 
6.10.2.2 Is the entire tree bark sample weighed and placed in an oven for 

drying? 
 

6.10.2.2.1 Dried at 80º F until the weight stabilizes, a minimum of 6 hours, 
and weighed?  

 
6.10.2.3 Is the bark sample then covered and placed in a muffle furnace at 

450 º F for 18 hours, or until all organic matter has been removed, 
and weighed? 

 
6.10.2.3.1 Is the furnace ramped from 0º F to 450º F? 

 
 
 

 
 
 

 
 
 

 
 
 
 

 
 

 

 
 
 

 
 
 

 
 
 

 
 
 
 

 
 

 

 
 
 
A vernier caliper is used to 
measure the thickness and 
diameter. 
 
 
 
Dried overnight. 

Additional comments:   
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

6.10  OU3 Tree Bark Sample Preparation    

6.10.3 Acid Treatment: 
 

6.10.3.1 After adding approximately 1-2 ml of DI water, is 10-20 ml of 
concentrated HCl added until no further reaction is visible (approx. 
3-5 minutes)? 

 
6.10.3.2 Are samples diluted, transferred to a 100 ml container (with lid) and 

brought to a final volume of 100 ml with fiber-free DI water? 
 

6.10.3.3 Capped, inverted 5-6 times, and sonicated for 2 minutes in 
preparation for filtering? 

 
 
 
 

 
 
 

 
 
 

 

 
 
 
 

 
 
 

 
 
 

 

 

6.10.4 Filtration: 
 

6.10.4.1 Are 5-20 mLs of solution transferred to a second container and 
brought to a volume of 100 ml with fiber-free DI water? 

 
6.10.4.2 Are dilutions agitated (inverted 5-6 times) and filtered through a 47 

mm MCE filter (0.45 µm pore size)? 
 

6.10.4.2.1 Are additional dilutions prepared if the loading on the filter 
appears either too heavy (> 20%) or too light? 

 
 
 

 
 
 

 
 
 

 

 
 
 

 
 
 

 
 
 

 

 

6.10.5 Are TEM grids prepared as described in Section 6.5 of this checklist?    

6.11 Dustfall Sample Preparation    

6.11.1 Are the applicable Libby guidance documents available for reference:  
  

6.11.1.1 SOP SRC-Libby-07 Analysis of Asbestos in Dustfall Samples by 
TEM? 

 
 

 
NA 

 
 
 

NA 

Dustfall samples are only 
prepared and analyzed at the 
EMSL Laboratory in Libby, MT. 

6.11.2 Sample Filtration: 
 

6.11.2.1 Is the solution from the collection cylinder poured into a clean 500 
ml graduated cylinder and brought to a final volume of 500 ml with 
fiber-free DI water? 

 
6.11.2.2 Is 250 ml of the 500 ml solution filtered through a 25 mm or 37 mm 

MCE filter (0.45 µm pore size or smaller)? 
 

6.11.2.2.1 Is a second filter prepared using a lesser volume if the dust 
loading on the secondary filter is too heavy? 

 
 
 
 

NA 
 
 

NA 
 
 

NA 

 
 
 
 

NA 
 
 
NA 

 
 

NA 

 

6.11.3 Are TEM grids prepared as described in Section 6.5 of this checklist? NA NA  

Additional comments:   
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

6.12 OU3 Duff Sample Preparation    

6.12.1 Are the applicable Libby guidance documents available for reference:  
  

6.12.1.1 SOP Duff-Libby-OU3 (Rev. 0) – Sampling and Analysis of Duff for 
Asbestos? 

 
 
 

 

 
 
 

 

 

6.12.2 Drying and Ashing: 
 

6.12.2.1 Are the appropriate number of aluminum trays weighed and tared? 
 

6.12.2.1.1 For tracking purposes, is each tray marked with a unique 
number? 

 
6.12.2.2 Are trays filled to approximately ¾ and dried at 60º F until the 

weight stabilizes, a minimum of 10 hours, and weighed? 
 
6.12.2.3 Are dried duff samples transferred to covered pans and placed in a 

muffle furnace at 450º F for 18 hours, or until all organic matter has 
been removed, and weighed? 

 
6.12.2.4 Are ashed samples transferred to Zip-lock bags and homogenized? 

 
6.12.2.4.1 If an individual sample was split between multiple trays, was it 

combined into one Zip-lock bag? 

 
 

 
 
 

 
 
 

 
 
 
 

 
 

 
 
 

 

 
 

 
 
 

 
 
 

 
 
 
 

 
 

 
 
 

 

 
 
 
 
 
The laboratory uses disposable 
trays, which are labeled for 
traceability to the applicable 
sample. 

6.12.3 Acid Treatment: 
 

6.12.3.1 After adding approximately 1-2 ml of DI water to 0.25 grams 
(measured to ± 0.01 g) of ashed sample, is 10-20 ml of 
concentrated HCl added until no further reaction is visible (approx. 
3-5 minutes)? 

 
6.12.3.2 Are samples diluted, transferred to a 100 ml container (with lid) and 

brought to a final volume of 100 ml with fiber-free DI water? 
 

6.12.3.3 Capped, inverted 5-6 times, and sonicated for 2 minutes in 
preparation for filtering? 

 
 
 
 
 

 
 
 

 
 
 

 

 
 
 
 
 

 
 
 

 
 
 

 

 

6.12.4 Filtration: 
 

6.12.4.1 Are 0.1 to 1.0 ml of solution transferred to a second container and 
brought to a volume of 100 ml with fiber-free DI water? 

 
6.12.4.2 Are dilutions agitated (inverted 5-6 times) and filtered through a 47 

mm MCE filter (0.45 µm pore size)? 
 

6.12.4.2.1 Are additional dilutions prepared if the loading on the filter 
appears either too heavy (> 20%) or too light? 

 
 
 

 
 
 

 
 
 

 

 
 
 

 
 
 

 
 
 

 

 

6.12.5 Are TEM grids prepared as described in Section 6.5 of this checklist?    

Additional comments:  
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

6.13 Grid Preparation/filtrate Storage    

6.13.1 For indirect preparations, are remaining filtrate filtered onto the 
appropriate filter(s) to be archived? 

 
 

 
 

 

6.13.2 Are all remaining filters and filter portions labeled prior to archiving?    

6.13.3 Are grid preparations stored in a dust free environment, and in a manner 
which will allow them to be easily located for analysis? 

 
 

 
 

 

6.14 Quality Control Samples    

6.14.1 LB-000029b - Are quality control samples prepared at the described 
frequency: 

 
6.14.1.1 Laboratory blanks (LB) prepared at a frequency of 4%?  

 
6.14.1.2 Re-preparations prepared at a frequency of 1%?  

 
6.14.1.2.1 Are re-preparation samples selected as described? 

 
 
 

 
 

 
 

 

 
 
 

 
 

 
 

 

 
 
 
Refer to Finding No. 7 of the 
Summary Audit Report.  
 
Refer to Finding No. 3 of the 
Summary Audit Report. 

6.15 Standard Operating Procedures (SOPs)    

6.15.1 Do laboratory personnel have access to current project-specific SOPs, 
laboratory modifications, and other pertinent guidance documents?  

 
 

 
 

Binder is available in sample 
preparation area. 

6.15.2 Are the applicable laboratory SOPs available and followed by laboratory 
personnel (list)? 

 
 

 
 

 

Document Title Control No. Description 

 EMSLEPA100.2 Revision 10 Water Preparation SOP  

SOP EPA-Libby-08 Revision 0 Indirect Preparation 

SOP Tree-Libby-OU3 Revision 1 Tree Bark SOP for OU3 

SOP Duff-Libby-OU3 Revision 0 Duff SOP for OU3 

6.16 Document Control Yes No Comments 

6.16.1 Are all logbooks, notebooks, forms, or other laboratory documents 
legible, accurate, and complete (list)? 

 
 

 
 

Refer to Finding No. 9 of the 
Summary Audit Report. 

Document Title Description/Comments 

 Balance Calibration Logs Logbooks for recording balance calibrations 

Oven Calibration Log Logbook for recording oven calibrations 

Indirect Preparation Record Record of indirect preparation 

  

Additional comments:    
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7.0 TEM ANALYSIS Yes No Comments 

7.1 Are TEM areas adequate, clean, and orderly?    

7.2 Are steps taken to prevent the cross-contamination of equipment, supplies, 
and reagents? 

 
 

 
 

 

 Personnel Interviewed 

Name Title Experience 

Gabe Agnello TEM Supervisor 6 years 

Robyn Denton QC Coordinator 7 years 

Frank Craig TEM Analyst 3 years 

7.3 Methods and Libby-Specific Guidance Documents Yes No Comments 

7.3.1 What method(s) does the laboratory use to analyze samples TEM: 
 

7.3.1.1 40 CFR, Chapter 1, Part 763, Subpart E (AHERA)?  
 

7.3.1.2 ISO 10312:1995 E - Determination of Asbestos Fibers? 
 

7.3.1.3 ASTM D 5755-03 - Microvacuum Sampling and Indirect Analysis of 
Dust by TEM?   

 
7.3.1.4 EPA Method 100.2 - Determination of Asbestos Structures Over 10 

µm in Length in Drinking Water?  
 

7.3.1.5 EPA 600/R-93/116 - Method for the Determination of Asbestos in 
Bulk Building Materials? 

 
 

 
 

 
 
 

 
 
 

 
 
 

 

 
 

 
 

 
 
 

 
 
 

 
 
 

 

Methods are located on the e-
link. 

7.3.2 Are the applicable Libby guidance documents available for reference:  
 
7.3.2.1 SOP Tree-Libby-OU3 (Rev. 1) – Sampling and Analysis of Tree 

Bark for Asbestos? 
 
7.3.2.2 SOP Duff-Libby-OU3 (Rev. 0) – Sampling and Analysis of Duff for 

Asbestos? 
 

7.3.2.3 SOP SRC-Libby-07 Analysis of Asbestos in Dustfall Samples by 
TEM? 

 
 
 

 
 
 

 
 
 

 

 
 
 

 
 
 

 
 
 

 

Available Libby-specific 
documents are located on the 
“O” drive and elsewhere. 

Additional comments: 
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7.0 TEM ANALYSIS Yes No Comments 

7.4 TEM Instrumentation    

7.4.1 Does TEM instrumentation meet the following requirements: 
 

7.4.1.1 Capable of being operated at between 80 and 120 kV? 
 

7.4.1.2 Electron diffraction (ED) and energy dispersive X-ray (EDX) 
capabilities? 

 
7.4.1.3 Fluorescent screen with an inscribed or overlaid calibrated scale?  

 
 

 
 
 

 
 

 

 
 

 
 
 

 
 

 

 

7.4.2 Are the instruments equipped with thin film or beryllium windows (list 
below)? 

  See instrument-specific 
capabilities below. 

7.4.3 Are all routine and non-routine maintenance activities recorded in 
instrument-specific logbooks? 

 
 

 
 

 

Instrument No. Make Model Capabilities 

Scope 58 Joel  1200EX Beryllium window 

Scope 2 Joel 100CXII Thin film window 

Scope 13 Joel 100CXII Thin film window 

Note:  Scope 2 was experiencing SAED sensitivity issues, resulting in a poor BIR-1G study on 4/21/2008. 

7.5 Instrument Calibration Yes No Comments 

7.5.1 Is the TEM screen magnification calibrated monthly, or after service, 
using a grating replica?  

 
 

 
 

 

7.5.2 Is the ED camera constant calibrated weekly?   Calibrated monthly. 

7.5.3 Is the diameter of the cross-over (spot diameter) calibrated every three 
months? 

 
 

 
 

 

7.5.4 Is the low beam dose verified every three months?    

7.5.5 EDX Analyzer: 
 

7.5.5.1 Are Cu and K keV’s checked daily?  
 

7.5.5.2 Is detector resolution checked twice a year? 
 

7.5.5.3 Is Na sensitivity checked every three months? 
 

7.5.5.4 Is chrysotile fibril sensitivity checked every three months? 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 

 

7.5.6 Are instrument calibration records maintained in instrument-specific 
logbooks? 

 
 

 
 

 

Additional comments: 
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7.0 TEM ANALYSIS Yes No Comments 

7.6 Reference Materials    

7.6.1 Does the laboratory maintain a library of reference materials on all 
asbestos and other fiber types?  

 
 

 
 

 

7.6.2 Are instrument-specific reference spectra collected during the mentoring 
program available for the classification of particles observed in Libby 
field samples: 

 
7.6.2.1 USGS Glass BIR-1G (freezer milled)? 
 
7.6.2.2 Libby Amphibole? 

 
 
 
 

 
 

 

 
 
 
 

 
 

 

 
Refer to Finding Nos. 11 and 12 
of the Summary Audit Report. 

7.7 Grid Acceptance/Rejection Criteria    

7.7.1 Grid preparation rejection criteria: 
 
7.7.1.1 The replica is too dark due to poor dissolution? 

 
7.7.1.2 Replica is doubled or folded? 

 
7.7.1.3 LB-000016a (AHERA) and LB-000031a (ISO) rejection criteria: 
 

7.7.1.3.1 Replica has > 25% obscuration rejected? 
 

7.7.1.3.2 Replica has < 50 intact grid openings? 

 
 

 
 

 
 
 
 

 
 

 

 
 

 
 

 
 
 
 

 
 

 

 

7.8 AHERA    

7.8.1 Are structures identified accordingly: 
 

7.8.1.1 Structures designated Fibers (F), Bundles (B), Clusters (C) or 
Matrices (M)? 

 
7.8.1.2 Identification of asbestos structures by Electron Diffraction (ED)? 
 

7.8.1.2.1 How often are ED patterns captured and recorded? 
 

7.8.1.3 Identification of asbestos structures by Energy Dispersive X-ray 
Analysis (EDXA)? 

 
7.8.1.3.1 How often is EDXA analysis performed and recorded?  

 
7.8.1.4 Are chrysotile structures identified by either ED pattern or EDXA? 

 
7.8.1.5 Are amphibole structures identified by both ED pattern and EDXA? 

 
 
 

 
 

 
 
 
 
 

 
 
 
 

 
 

 

 
 
 

 
 

 
 
 
 
 

 
 
 
 

 
 

 

 
 
 
 
 
 
 
First five per sample. 
 
 
 
 
First five per sample. 

Additional comments: 
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7.0 TEM ANALYSIS Yes No Comments 

7.8  AHERA    

7.8.2 Counting/stopping rules:  
 

7.8.2.1 Are enough grid openings (GOs) counted to meet the analytical 
sensitivity required? 

 
 
 

 

 
 
 

 

 

7.8.3 Is approximately half of the pre-determined filter area analyzed on one 
grid preparation and the remaining half on a second grid preparation? 

 
 

 
 

Sometimes more than two, 
depending on quality of grid 
preparations. 

7.8.4 LB-000016a- Structure counting & recording modifications: 
 

7.8.4.1 Are non-asbestos material (NAM) structures being recorded? 
 
7.8.4.2 Is “ND” used to document when no structures are detected in a grid 

opening? 
 

7.8.4.3 Samples classified as investigative or non-investigative per 
LB-000053: 

 
7.8.4.3.1 Aspect ratio of 3:1 applied for investigative samples? 

 
7.8.4.3.2 Aspect ratio of 5:1 applied for non-investigative samples? 

 
7.8.4.4 How are the overall dimensions of CD and MD structures 

measured? 
 

7.8.4.4.1 Is the length of only the longest protruding fiber recorded for 
dispersed clusters and matrices? 

 
7.8.4.5 Are non-countable structures recorded, but identified as non-

countable and excluded from density and concentration results? 
 

7.8.4.6 Is the entire length of a fiber recorded for structures originating in 
one grid opening and extending into an adjacent grid opening? 

 
 

 
 
 

 
 
 

 
 

 
 

 
 
 

 
 
 

 
 
 

 
 
 

 

 
 

 
 
 

 
 
 

 
 

 
 

 
 
 

 
 
 

 
 
 

 
 
 

 

 

7.9 ISO 10312:1995    

7.9.1 Are structures identified accordingly:  
 

7.9.1.1 Are primary and secondary structures counted and recorded as 
described in ISO 10312, Annex C?  

 
7.9.1.2 Is fiber identification performed as described in ISO 10312, 

Annex D?  

 
 
 

 
 
 

 

 
 
 

 
 
 

 

 

7.9.2 Are at least two grid specimens prepared from each filter to perform 
structure counts? 

 
 

 
 

 

Additional comments: 
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7.0 TEM ANALYSIS Yes No Comments 

   7.9  ISO 10312:1995    

7.9.3 LB-000031a - Structure counting & recording modifications: 
 

7.9.3.1 Are non-asbestos material (NAM) structures being recorded? 
 
7.9.3.2 Samples classified as investigative or non-investigative per 

LB-000053: 
 

7.9.3.2.1 Is an aspect ratio of 3:1 applied for investigative samples? 
 

7.9.3.2.2 Is an aspect ratio of 5:1 applied for non-investigative samples? 
 

7.9.3.3 Are structures that intersect non-countable grid bars (top and left) 
recorded, but identified as non-countable and excluded from density 
and concentration results? 

 
7.9.3.4 Is the entire length of the structure recorded if a structure originates 

in one grid opening and extends into an adjacent grid opening, 
provided it does not intersect a non-counting grid bar? 

 
7.9.3.5 Is the observed length recorded for a structure which intersects both 

counting and non-counting grid bars? 

 
 

 
 
 
 
 

 
 

 
 
 
 

 
 
 
 

 
 
 

 

 
 

 
 
 
 
 

 
 

 
 
 
 

 
 
 
 

 
 
 

 

 

7.10 OU3 Tree Bark and Duff Sample Analysis    

7.10.1 Are these samples analyzed according to ISO 10312:1995 E?    

7.10.2 Are counting rules for investigative samples applied?    

7.10.3 Is chrysotile (if observed) recorded?   Per SOP and SAP. 

7.11 Other Laboratory Modifications    

7.11.1 LB000030 – ISO 10312, ASTM 5755 and EPA 100.2: 
 

7.11.1.1 Are detailed sketches of all asbestos structures observed, up to a 
maximum of 50 structures/samples, included? 

 
 
 

 

 
 
 

 

 

7.11.2 LB-000084 - Abundant Chrysotile Modification: 
 

7.11.2.1 Is the chrysotile count terminated at the end of the grid opening in 
which the 50

th
 chrysotile structure is counted, with subsequent grid 

openings recorded with an “*” at the end of the grid opening (e.g., 
B1-1*)? 

 
 
 
 
 

 

 
 
 
 
 

 

 

Additional comments: 
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7.0 TEM ANALYSIS Yes No Comments 

    7.11  Other Laboratory Modifications    

7.11.3 LB000066c – AHERA, ISO 10312 and ASTM 5755: 
 

7.11.3.1 Are all NAM particles referred to as “close calls” recorded? 
 

7.11.3.2 Is the structure comment field used to record all probable mineral 
classifications (i.e., AC, AM, AN, CH, TR, PY, WR, WRTA)? 

 
7.11.3.3 Is the structure comment field used to record NaK, NaX, XK, or XX?  

 
7.11.3.4 Are EDS spectra recorded at the correct frequency: 

 
7.11.3.4.1 For samples with less than 5 LA + “close call” particles, are the 

EDS recorded for each particle? 
 

7.11.3.4.2 For samples with more than 5 LA + “close call” particles, are a 
minimum of one EDS per type recorded, up to a maximum of 3 
per type? 

 
7.11.3.5 Are Photomicrograph images recorded at the correct frequency: 

 
7.11.3.5.1 Whenever possible, collected for all “close call” particles, up to 5 

per sample?  
 
7.11.3.5.2 If one or more Na-K rich LA particles are present, is at least one 

photograph collected? 

 
 

 
 
 

 
 

 
 
 
 
 

 
 
 
 

 
 
 
 
 

 
 

 

 
 

 
 
 

 
 

 
 
 
 
 

 
 
 
 

 
 
 
 
 

 
 

 

 

7.11.4 LB-000077 - Stopping rule for ABS indoor air & dust field blanks (prefixes 
“EX” and “IN”): 

 
7.11.4.1 Are a maximum of 30 grid openings analyzed? 

 
 
 

 

 
 
 

 

 
 
Refer to Finding No. 10 of the 
Summary Audit Report. 

7.11.5 LB-000078 - Stopping rule for ABS outdoor air field blanks (prefix “EX”): 
 

7.11.5.1 Are a maximum of 100 grid openings analyzed? 

 
 

 

 
 

 

 
Refer to Finding No. 10 of the 
Summary Audit Report. 

7.11.6 LB-000079 – Stopping rule for ABS indoor air samples (prefix “IN”): 
 

7.11.6.1 Are a maximum of 100 grid openings analyzed? 

 
 

 

 
 

 

 
Refer to Finding No. 10 of the 
Summary Audit Report. 

Additional comments: 
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7.0 TEM ANALYSIS Yes No Comments 

7.12 Grid Preparation Storage    

7.12.1 Are grids placed in marked grid storage boxes or other suitable 
containers and stored in a dust/fiber free environment? 

 
 

 
 

 

7.12.2 Is the location of grid preparation recorded in such a manner that they 
can be retrieved upon request in a timely manner? 

 
 

 
 

Refer to Finding No. 8 of the 
Summary Audit Report. 

7.13 Quality Control    

7.13.1 LB-000029b - Are quality control samples prepared at the frequency 
described: 

 
7.13.1.1 Recount Same (RS) - Frequency of 1%?  

 
7.13.1.2 Recount Different (RD) - Frequency of 2.5%? 

 
7.13.1.3 Verified Analysis (VA) - Frequency of 1%? 

 
7.13.1.3.1 Are samples for recount selected as described? 

 
7.13.1.4 Inter-laboratory (Interlab) - Frequency of 0.5%? 

 
7.13.1.4.1 How are interlab samples selected, distributed, and tracked? 

 
7.13.1.5 Laboratory blanks – Frequency 4%? 

 
7.13.1.5.1 Are a minimum of 10 grid openings read with no asbestos 

structures detected? 

 
 
 

 
 

 
 

 
 

 
 

 
 
 
 

 
 
 

 

 
 
 

 
 

 
 

 
 

 
 

 
 
 
 

 
 
 

 

 
 
 
 
 
 
 
 
Refer to Finding No. 3 of the 
Summary Audit Report. 
Samples have been identified, 
but not distributed. 
 
SRC provides a list of samples 
identified for Interlab analyses to 
CDM, who than provides 
direction to the participating 
laboratories. 

7.14 Standard Operating Procedures (SOPs)    

7.14.1 Do laboratory personnel have access to current project-specific SOPs, 
laboratory modifications, and other pertinent guidance documents?  

 
 

 
 

Refer to Finding No. 10 of the 
Summary Audit Report. 

7.14.2 Are the applicable laboratory SOPs available and followed by laboratory 
personnel (list)? 

 
 

 
 

 
Available on laboratory e-Link. 

Document Title Control No. Description 

   

   

7.15 Document Control Yes No Comments 

7.15.1 Are all logbooks, notebooks, forms, or other laboratory documents 
legible, accurate, and complete (list)? 

 
 

 
 

 
On-line & hard copy 

Document Title Description/Comments 

Instrument-Specific Binders Binder contains instrument-specific calibration data. 

  

  

Additional comments:  
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

8.1 Are PLM areas adequate, clean, and orderly?    

8.2 Are steps taken to prevent the cross-contamination of equipment, supplies, 
and reagents? 

 
 

 
 

 

Personnel Interviewed    

Name Title Experience 

Delores Beard PLM Supervisor 25 years 

   

   

   

8.3 Methods and Libby-specific Guidance Documents Yes No Comments 

8.3.1 Are the applicable guidance documents available for reference:  
 

8.3.1.1 NIOSH 9002, Issue 2 - Asbestos (Bulk) by PLM? 
 

8.3.1.2 EPA 600/R-93/116 - Method for the Determination of Asbestos in 
Bulk Building Materials? 

 
 

 
 
 

 

 
 

 
 
 

 

Refer to Finding No. 17 of the 
Summary Audit Report. 
 
 
  

8.3.2 Are the applicable Libby guidance documents available for reference: 
 

8.3.2.1 SOP SRC-Libby-01 (Rev. 2) - Qualitative Estimation of Asbestos in 
Coarse Soil by Visual Examination Using Stereomicroscopy & 
PLM? 

 
8.3.2.2 SOP SRC-Libby-03 (Rev. 2) - Analysis of Asbestos Fibers in Soil by 

PLM? 

 
 
 

 
 
 

 

 
 
 

 
 
 

 

 

Additional comments: 
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

8.4 Stereomicroscope & PLM Instrumentation    

8.4.1 Do stereomicroscopes meet the following requirements: 
 

8.4.1.1 Magnification range of 10X to 45X? 
 
8.4.1.2 Incandescent or fluorescent light source? 

 
 

 
 

 

 
 

 
 

 

 
 
Work Station #12. 

8.4.2 Are PLMs equipped with the following: 
 

8.4.2.1 A substage polarizer? 
 

8.4.2.2 A port for a wave retardation plate? 
 

8.4.2.3 A 360 degree graduated rotating stage? 
 

8.4.2.4 A compensator plate? 
 

8.4.2.5 An illuminator and adjustable diaphragm?  
 

8.4.2.6 The following lenses: 
 

8.4.2.6.1 Dispersion-staining? 
 
8.4.2.6.2 Low-magnification objective? 

 
8.4.2.6.3 High-magnification objective? 
 
8.4.2.6.4 Focusable condenser? 

 
 

 
 

 
 

 
 

 
 

 
 
 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 
 
 

 
 

 
 

 
 

 

 

8.4.3 Are instruments well-maintained, and are all routine and non-routine 
maintenance activities recorded in instrument-specific logbooks? 

 
 

 
 

 

Instrument No. Make Model Capabilities 

Scope 1 Leica DM EP Standard 

Scopes 2 and  4-10 Olympus BH-2 Standard 

Scope 3 Nikon Labphot POL Standard 

    

8.5 PLM Calibration Yes No Comments 

8.5.1 Is PLM alignment performed daily: 
 

8.5.1.1 Kohler illumination? 
 
8.5.1.2 Centered through substage condenser and iris diaphragm? 

 
8.5.1.3 Rotation axis centered? 

 
8.5.1.4 Analyzer and polarizer rotated to maximum extinction? 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 

 
 
Illumination aligned. 

8.5.2 Microscope adjustments verified prior to each sample set?    

Additional comments: 
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

8.6 Refractive Index Liquids    

8.6.1 What refractive index liquids are available: 
 

8.6.1.1.1 1.550? 
 

8.6.1.1.2 1.605? 
 

8.6.1.1.3 1.680? 
 

8.6.1.1.4 Other (list)? 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 

  
 
 
 
 
 
 
 
1.625. 

8.6.2 Are refractive index liquids checked daily for contamination?    

8.6.3 Are refractive index liquids calibrated monthly using a refractometer or 
other means (explain)? 

 
 

 
 

 

8.7 Reference Materials    

8.7.1 Does the laboratory maintain a library of asbestos reference materials:  
 

8.7.1.1 Chrysotile? 
 

8.7.1.2 Amosite? 
 

8.7.1.3 Crocidolite? 
 

8.7.1.4 Fibrous glass? 
 

8.7.1.5 Anthophylite? 
 

8.7.1.6 Tremolite? 
 

8.7.1.7 Actinolite?   

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 

8.8 NIOSH Method 9002, Issue 2 & EPA/600/R-93/116    

8.8.1 Are samples visually examined by stereomicroscope for the following: 
 

8.8.1.1 Color? 
 

8.8.1.2 Homogeneity? 
 

8.8.1.3 Texture? 
 

8.8.1.4 Friability? 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 

 

Additional comments: 
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

   8.8 NIOSH Method 9002, Issue 2 & EPA/600/R-93/116    

8.8.2 Are obvious separable layers analyzed separately?    

8.8.3 Which of the following techniques are used to prepare samples for 
analysis: 

 
8.8.3.1 Teasing with tweezers? 

 
8.8.3.2 Mortar & pestle? 

 
8.8.3.3 Acid washing? 

 
8.8.3.4 Ashing? 

 
8.8.3.5 Solvents? 

 
8.8.3.6 Other (list)?   Hot Plate    

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 
 
 
 
 
 
 
 
 
Chloroform 

8.8.4 For non-friable, organically bound samples requiring ashing and/or acid 
reduction, are all necessary weights and tare weights measured and 
recorded? 

 
 

 

 
 

 

 

8.8.5 Are slides prepared using the appropriate refractive index liquid(s) and 
scanned for asbestos fibers using the following optical properties: 

 
8.8.5.1 Morphology? 

 
8.8.5.2 Color? 

 
8.8.5.3 Refractive indices (Beckie line)? 

 
8.8.5.4 Pleochroism? 

 
8.8.5.5 Birefringence? 

 
8.8.5.6 Extinction? 

 
8.8.5.7 Sign of elongation? 

 
8.8.5.8 Dispersion staining characteristics? 

 
 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 

Additional comments: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2019-07142008-1



LIBBY SITE-AND LIBBY ACTION PLAN-SPECIFIC ASBESTOS LABORATORY ON-SITE AUDIT CHECKLIST 
 

USEPA  Date(s) of On-site: April 22-24, 2008 
 

EMSL-NJ On-site Audit Checklist_fnl.doc                                                25 of 35                                                      QATS Form 70-050F075R00, 04-17-2008 

8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

 
  8.8 NIOSH Method 9002, Issue 2 & EPA/600/R-93/116 

8.8.6 Can the analyst(s) describe the optical properties of the following: 
 

8.8.6.1 Cellulose? 
 

8.8.6.2 Chrysotile? 
 

8.8.6.3 Crocidolite? 
 

8.8.6.4 Amosite? 
 

8.8.6.5 Anthophylite? 
 

8.8.6.6 Tremolite? 
 

8.8.6.7 Actinolite? 
 

8.8.6.8 Wollastonite? 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 

8.8.7 Can analysts distinguish between anthophylite, tremolite, and actinolite?    

8.8.8 Is asbestos content estimated using the appropriate refractive index 
liquid and expressed in area percent (%)? 

 
 

 
 

 

8.9 Analysis of Asbestos Fibers in Soil by PLM (SOP SRC-Libby-03)    

8.9.1 Are all qualitative and quantitative analyses performed in general 
accordance with the techniques described in NIOSH 9002 and/or EPA 
600/R-93/116? 

 
 

 

 
 

 

 

8.9.2 Based on optical properties, are asbestos fibers classified as LA, OA or 
C?  

 
 

 
 

Refer to Finding No. 14 of 
Summary Audit Report. 

8.9.3 Qualitative analysis for Libby Amphibole: 
 
8.9.3.1 Using site-specific reference materials (0.2% and 1.0% LA by 

weight) as a visual guide, are field samples evaluated and reported 
as: 

 
8.9.3.1.1 ND (Bin A) – Asbestos not observed? 
8.9.3.1.2 Tr (Bin B1) – Asbestos observed at a level < 0.2%? 
8.9.3.1.3 < 1% (Bin B2) – Asbestos observed at a level > 0.2%, but < 

1.0%? 
8.9.3.1.4 1,2,3, etc (Bin C) – Asbestos observed at ≥ 1.0%? 

 
 
 
 
 
 

 
 

 
 
 

 
  
 

 
 
 

 
 

 
 
 

 
 
Refer to Finding No. 15 of 
Summary Audit Report. 

8.9.4 Are the appropriate number of slides analyzed to classify samples as 
ND, Tr, < 1.0% or ≥ 1.0% (3 to 5 slides)? 

 
 

 
 

 

Additional comments: 
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

 

   8.9  Analysis of Asbestos Fibers in Soil by PLM (SOP SRC-Libby-03)    

8.9.5 Quantitative analysis by point-count: 
 

8.9.5.1 Are samples > 1% (Bin C) estimated quantitatively using either a 
400 or 1000 Point Count (specified on the COC)?  

 
8.9.5.2 Is each non-empty point particle recorded as either NAM, LA, OA or 

C? 

 
 
 

NA 
 
 

NA 

 
 
 

NA 
 
 

NA 

This procedure has not been 
requested to date. 

8.9.6 Quantitative analysis by standard curve:  
 

8.9.6.1 Is mass percent estimated for LA by plotting the area percent 
against known LA standards at concentrations of 0.2, 0.5, 1.0 and 
2.0% mass percent? 

 
 
 
 

NA 

 
 
 
 

NA 

This procedure has not been 
requested to date. 

8.9.7 Are all visual and point count data recorded on the following work 
sheets: 

 
8.9.7.1 PLM Visual Estimation Data Recording Sheet? 
 
8.9.7.2 PLM Point Counting Data Recording Sheet? 

 
 

 
 

 

 
 

 
 

 

 
 
Refer to Finding No. 14 of 
Summary Audit Report. 

8.10 Qualitative Estimation of Asbestos in Coarse Soil by Visual 
Examination Using Stereomicroscopy & PLM (SOP SRC-Libby-01) 

   

8.10.1 Is the entire sample weighed and examined by stereomicroscope by: 
 

8.10.1.1 Using multiple fields of view over the entire sample? 
 

8.10.1.2 Probing the samples by turning pieces over and breaking clumps 
where possible? 

 
8.10.1.3 Manipulating the samples using the appropriate tools? 

 
8.10.1.4 Observing homogeneity, texture, friability, color, and extent of any 

asbestos in the sample? 

 
 

 
 
 

 
 

 
 
 

 

 
 

 
 
 

 
 

 
 
 

 

 

8.10.2 Is the sample segregated into “non-asbestos” and “tentatively identified 
asbestos”? 

 
 

 
 

 

8.10.3 Are the “tentatively identified asbestos” particles confirmed by PLM as 
described in SOP SRC-Libby-03? 

 
 

 
 

 

8.10.4 If OA is observed during PLM analysis, is the type of OA recorded as 
either AMOS, ANTH, CROC or UNK? 

 
 

 
 

Refer to Finding No. 14 of 
Summary Audit Report. 

8.10.5 Are all stereomicroscopic and PLM observations recorded on the Data 
Log Sheet v6 for SOP SRC-Libby-01?  

 
 

 
 

Refer to Finding No. 14 of 
Summary Audit Report. 

Additional comments:  
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

8.11 Quality Control    

8.11.1 Are preparation blanks analyzed at a frequency of 1 per 20 samples?    

8.11.2 Are standard reference materials (SRM) analyzed at a frequency of 1 per 
100 samples? 

 
 

 
 

Refer to Finding No. 13 of the 
Summary Audit Report. 

8.11.3 Are intra-analysts analyses performed at a frequency of 1 per 50 
samples analyzed? 

 
 

 
 

Refer to Finding No. 13 of the 
Summary Audit Report. 

8.11.4 Are inter-Analysts analyses performed at a frequency of 1 per 15 
samples analyzed? 

 
 

 
 

Refer to Finding No. 13 of the 
Summary Audit Report. 

8.11.5 Are duplicates analyzed at a frequency of 1 per 10 samples analyzed? 
  

Refer to Finding No. 13 of the 
Summary Audit Report. 

8.11.6 Are inter-laboratory samples performed at a frequency of 1 per 100 
samples analyzed? 

 
8.11.6.1 How are interlab samples selected, distributed, and tracked? 

 
 

 
 

 
 

 
 

Samples have been identified, 
but not distributed. 
SRC provides a list of samples 
identified for Interlab analyses 
to CDM, who than provides 
direction to the participating 
laboratories. 

8.12 Standard Operating Procedures (SOPs)    

8.12.1 Do laboratory personnel have access to current project-specific SOPs, 
laboratory modifications, and other pertinent guidance documents?  

 
 

 
 

Refer to Finding No. 17 of the 
Summary Audit Report. 

8.12.2 Are the applicable laboratory SOPs available and followed by laboratory 
personnel (list)? 

 
 

 
 

 

Document Title Control No. Description 

SRC-Libby-01 Revision 1 Asbestos in soil 

SRC-Libby-03 Revision 2  PLM-VE 

   

   

8.13 Document Control Yes No Comments 

8.13.1 Are all logbooks, notebooks, forms, or other laboratory documents 
legible, accurate, and complete (list)? 

 
  

 
 

Refer to Finding No. 13 of the 
Summary Audit Report. 

Document Title Description/Comments 

PLM Daily Quality Control Log Not utilized 

PLM Calibration & Contamination Record Not properly utilized 

Equipment Service and Repair Log Scope-specific maintenance activities 

  

Additional comments: 
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9.0 SCANNING ELECTRON MICROSCOPY (SEM) Yes No Comments 

9.1 Are SEM areas adequate, clean, and orderly?    

9.2 Are steps taken to prevent the cross-contamination of equipment, supplies, 
and reagents? 

 
 

 
 

 

Personnel Interviewed 

Name Title Experience 

John Newton Material Sciences Laboratory Manager 20 years 

Note: To date EMSL has not analyzed any Libby samples by SEM and the evaluation of their Materials Sciences Laboratory 
was to evaluate their SEM capabilities should they be needed.   

9.3 Methods and Libby-specific Guidance Documents Yes No Comments 

9.3.1 Are the applicable Libby guidance documents available for reference: 
 

9.3.1.1 SOP SRC-Libby-02 (Rev. 2) – Quantification of Asbestos in Soils 
by SEM/EDS 

 
 
 

NA 

 
 
 

NA 

 

9.4 Sample Preparation    

9.4.1 Ashing (if necessary): 
 

9.4.1.1 Is a “sample thief” used to remove a uniform aliquot of material, of 
which 2.00 grams is transferred to a pre-weighed crucible? 

 
9.4.1.2 Is the crucible covered, placed in a muffle furnace at 480º F for a 

minimum of 4 hours, and re-weighed? 
 

9.4.1.2.1 If the furnace can achieve 480º F in faster than 2 hours, is the 
temperature first held at 250º F for 1 hour? 

 
 
 

NA 
 
 

NA 
 
 

NA 

 
 
 

NA 
 
 

NA 
 
 

NA 

 

9.4.2 Sample mounting: 
 

9.4.2.1 Are samples prepared, one at a time, in a clean HEPA hood? 
 
9.4.2.2 Are approximately 0.5 grams of sample transferred to an 800 ml 

beaker, with 125 mL of fiber-free DI water, and placed on a 
magnetic stir-plate? 

 
9.4.2.3 While the sample is mixing, and the particles are in suspension, 

are 20 µl removed using an Eppendorf pipette and filtered through 
a 25 mm polycarbonate filter (0.40 µm or less pore size)? 

 
9.4.2.3.1 Is this performed two more times for a total of 60 µl? 
 

9.4.2.4 Is filtration accomplished either by gravity or a hand-held vacuum 
pump, and not a motorized pump? 

 
9.4.2.5 After filtration and drying, is the filter placed on an SEM stub, 

trimmed, and coated with carbon using a vacuum evaporator? 

 
 

NA 
 
 
 

NA 
 
 
 

NA 
 

NA 
 
 

NA 
 
 

NA 

 
 

NA 
 
 
 

NA 
 
 
 

NA 
 

NA 
 
 

NA 
 
 

NA 

 

Additional comments: 
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9.0 SCANNING ELECTRON MICROSCOPY (SEM) Yes No Comments 

9.5 SEM Instrumentation    

9.5.1 Do SEM(s) meet the following requirements: 
 

9.5.1.1 Are the instruments equipped with thin film or beryllium windows 
(list below)? 

 
9.5.1.2 Are instruments well maintained, and are all routine and non-

routine maintenance activities recorded in instrument-specific 
logbooks? 

 
 
 

 
 
 

 

 
 
 

 
 
 

 

 

Instrument No. Make Model Capabilities 

901 Joel JSM-840 EDS w/open window 

902 Joel JSM-840 
EDS w/open, thin film, or 

beryllium window 

903 Joel JSM-84A EDS w/beryllium window 

9.6 SEM Calibration Yes No Comments 

9.6.1 Are the following SEM calibrations performed as described: 
 

9.6.1.1 Size (magnification) calibration performed monthly? 
 
9.6.1.2 EDS Calibration: 

 
9.6.1.2.1 Standardized at the beginning each day using BIR-1-G SRM? 
 
9.6.1.2.2 Is the BIR-1-G analyzed as describe in the SOP? 
 

9.6.1.3 Are all EDS calibrations recorded and traceable to samples run 
that day? 

 
 

 
 
 
 

 
 

 
 
 

 

 
 

 
 
 
 

 
 

 
 
 

 

 
 
 
 
 
 
They have analyzed the BIR-1G, 
with results within 2% of the 
nominal values 

9.7 Standard Calibration    

9.7.1 Is a calibration curve of at least 5 standards (blank plus four spiked 
standards) performed? 

 
NA 

 
NA 

 

9.7.2 Were prepared calibration standards provided by the USGS? NA NA  

9.7.3 Were the individual standard, mean concentrations determined by 
counting asbestos structures in at least 20 FOVs at a magnification of 
500X? 

 
 

NA 

 
 

NA 

 

Additional comments: 
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9.0 SCANNING ELECTRON MICROSCOPY (SEM) Yes No Comments 

9.8 Sample Analysis    

9.8.1 Is the concentration of a sample obtained by counting the number of 
amphibole asbestos structures in each of 20 field of views (FOVs) at 
500X, and using the average value to estimate the mass percent from 
the empiric standard curve? 

 
 
 

NA 

 
 
 

NA 

 

9.8.2 Are all analyses performed at 15 kV and at magnifications of 50X, 
500X, and 2000X? 

 
NA 

 
NA 

 

9.9 Counting Rules    

9.9.1 Are structures meeting the following criteria recorded: 
 

9.9.1.1 Particle diameter is in range for the magnification: 
 

9.9.1.1.1 Diameter > 20 µm at 50X magnification? 
 

9.9.1.1.2 Diameter is 1-20 µm at 500X magnification? 
 

9.9.1.1.3 Diameter < 1 µm at 2000X magnification? 
 

9.9.1.2 Aspect ratio ≥ 3:1? 
 
9.9.1.3 Aspect ratio < 3:1, but particle is clearly fibrous? 

 
9.9.1.4 The EDS spectrum of the particle is characteristic of Libby 

Amphibole asbestos, based on the available Libby Amphibole 
spectra criteria? 

 
 
 
 

NA 
 

NA 
 

NA 
 

NA 
 

NA 
 
 
 

NA 

 
 
 
 

NA 
 

NA 
 

NA 
 

NA 
 

NA 
 
 
 

NA 

 

9.9.2 For each FOV observed, are the following data recorded: 
 

9.9.2.1 Total area coverage? 
 

9.9.2.1.1 Is this done by collecting a backscatter image with 
quantification using the appropriate software? 

 
9.9.2.1.2 Else, are the visual reference aids provided as Attachment 2 of 

the SOP used? 
 

9.9.2.2 The length and thickness of all countable structures? 

 
 

NA 
 
 

NA 
 
 

NA 
 

NA 

 
 

NA 
 
 

NA 
 
 

NA 
 

NA 

 

9.9.3 EDS spectrum and photomicrograph of first structure recorded, and 
every tenth thereafter? 

 
NA 

 
NA 

 

9.9.4 Libby-specific default maximum of 60 FOVs at medium or high 
magnification? 

 
NA 

 
NA 

 

9.9.5 Are all data recorded on the Electronic Laboratory Data Recording 
sheet provided? 

 
NA 

 
NA 

 

Additional comments: 
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9.0 SCANNING ELECTRON MICROSCOPY (SEM) Yes No Comments 

9.10 Quality Control    

9.10.1 Laboratory method blanks: 
 

9.10.1.1 Prepare one method blank for each day SEM sample stubs are 
prepared? 

 
9.10.1.1.1 Recommended that the laboratory analyze blanks prior to the 

associated field samples? 

 
 
 

NA 
 
 

NA 

 
 
 

NA 
 
 

NA 

 

9.11 Standard Operating Procedures (SOPs)    

9.11.1 Do laboratory personnel have access to current project-specific SOPs, 
laboratory modifications, and other pertinent guidance documents?  

 
NA 

 
NA 

 

9.11.2 Are the applicable laboratory SOPs available and followed by laboratory 
personnel (list)? 

 
NA 

 
NA 

 

Document Title Control No. Description 

   

   

   

   

9.12 Document Control Yes No Comments 

9.12.1 Are all logbooks, notebooks, forms, or other laboratory documents 
legible, accurate, and complete (list)? 

 
NA 

 
NA 

 

Document Title Description/Comments 

  

  

  

  

Additional comments: 
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10.0 DATA PACKAGE REVIEW AND ASSEMBLY Yes No Comments 

10.1 Data Package Assembly    

10.1.1 Are all data recorded on the appropriate work sheets: 
 

10.1.1.1 EPA-Libby-03 Gravimetric Reduction Data Sheet? 
 

10.1.1.2 NADES TEM Count Sheet? 
 

10.1.1.3 Tree Bark TEM count sheet (TEM Tree Bark.xls)? 
 

10.1.1.4 PLM Visual Estimation Data Recording Sheet? 
 

10.1.1.5 PLM Point Counting Data Recording Sheet?  
 

10.1.1.6 Data Log Sheet v6 for SOP SRC-Libby-01? 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 
 
 
 

 
 
 
 
 
To date, point counting has not 
been performed. 

10.2 Data Package Review    

10.2.1 Do analytical data reports include the following: 
 

10.2.1.1 Narrative? 
 
10.2.1.2 Signed COCs? 

 
10.2.1.3 Analytical data summary report? 

 
10.2.1.4 Raw data for all field and QC samples: 

 
10.2.1.4.1 Preparation bench sheets? 

 
10.2.1.4.2 Count sheets? 

 
10.2.1.4.3 EDXA Spectra? 

 
10.2.1.4.4 ED pattern micrographs? 

 
10.2.1.4.5 QC results (i.e., blanks)? 

 
10.2.1.5 Detailed example calculations? 

 
 

 
 

 
 

 
 
 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 
 
 

 
 

 
 

 
 

 
 

 
 

 

 
 
Narratives are only provided 
with PLM deliverables. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Calculations are performed 
using formulas within provided 
Excel spreadsheets. 

10.2.2 Are all deliverables reviewed for completeness and accuracy prior to 
being submitted: 

 
10.2.2.1 Hard copy deliverables? 
 
10.2.2.2 Electronic deliverables? 

 
 
 

 
 

 

 
 
 

 
 

 

 

10.2.3 Are all reviews documented?    

10.3 Data Storage and Archiving    

10.3.1 Are electronic files saved onto two separate media on each day of data 
acquisition? 

 
 

 
 

 

10.3.2 Are all hardcopy data stored in a secured location with limited access 
(e.g., locking file cabinet)? 

 
 

 
 

 

Additional Comments: 
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11.0 QUALITY ASSURANCE/QUALITY CONTROL Yes No Comments 

11.1 Laboratory Certifications    

11.1.1 Is the laboratory accredited for asbestos analysis under the National 
Voluntary Laboratory Accreditation Program (NVLAP)? 

 
11.1.1.1 If yes, when was the last inspection:   07/01/2007  

 
 

 
 

 
 
 
Accreditation expires 
6/30/2008. 

11.1.2 Is the laboratory accredited for asbestos analysis under the American 
Industrial Hygiene Association (AIHA), and does it participate in the 
National Institute for Occupational Safety and Health (NIOSH) 
Proficiency Analytical Testing (PAT) Program? 

 
11.1.2.1 If yes, when was the last proficiency testing completed:  01/04/2008 

 
 
 

 

 
 
 

 

 
 
 
 
 
Accreditation expires 1/1/2010. 

11.1.3 Does the laboratory possess other certifications?    

Additional Certifications 

State/Agency Certification No. Expiration Date 

For a current listing of EMSL laboratory accreditations go to www.emsl.com and select “Qualifications. 
 

11.2 Libby Conflict of Interest Disclosure Policy Yes No Comments 

11.2.1 Does the laboratory abide by the following Libby Project Conflict of 
Interest disclosure policies: 

 
11.2.1.1 The laboratory cannot perform asbestos work for clients/consultants 

who (directly or indirectly) represent WR Grace and/or RJ Lee.  In 
addition, Libby and Libby Sister site samples collected by entities 
other than EPA or EPA contractors cannot be analyzed by the 
laboratory without explicit consent from EPA (via CDM)? 

 
11.2.1.2 The laboratory cannot perform asbestos work for other sites or 

clients if it will impact the capacity to perform quality and timely 
analytical work for the Libby site? 

 
 
 
 
 
 
 

 
 
 
 

 

 
 
 
 
 
 
 

 
 
 
 

 

 

11.2.2 Has the laboratory provided a signed acknowledgement statement of 
these policies on company letterhead? 

 
 

 
 

 
In contract. 

Additional comments:  
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11.0 QUALITY ASSURANCE/QUALITY CONTROL Yes No Comments 

11.3 Training    

11.3.1 Have all analysts undergone training on the proper usage of the 
equipment and instrumentation used in the respective areas: 

 
11.3.1.1 PCM? 

 
11.3.1.2 PLM? 

 
11.3.1.3 TEM? 

 
 
 

 
 

 
 

 

 
 
 

 
 

 
 

 

 

11.3.2 Have all analysts demonstrated proficiency through the preparation 
and/or analysis of standards or samples of known values? 

 
 

 
 

  

11.3.3 Has the laboratory successfully completed the training/ mentoring 
program prior to the analyzing Libby field samples: 

 
11.3.3.1 Has the laboratory established a reference library of LA EDXA and 

BIR-1-G spectra? 
 

11.3.3.1.1 Are the spectra instrument-specific? 
 

11.3.3.2 Are all applicable TEM analysts familiar with the following Libby-
specific materials: 

 
11.3.3.2.1 Project-specific method deviations? 

 
11.3.3.2.2 Project-specific visual aids and documents? 

 
11.3.3.2.3 Project-specific QAPP? 

 
11.3.3.2.4 Project-specific SAPs? 

 
 
 
 

 
 

 
 
 
 
 

 
 

 
 

NA 
 

 

 
 
 
 

 
 

 
 
 
 
 

 
 

 
 

NA 
 

 

 
 
 
Refer to Finding Nos. 11 and  
12 of the Summary Audit 
Report. 
 
 
 
 
 
Refer to Finding No. 10 of the 
Summary Audit Report. 
 
 
Site-wide QAPP is in draft and 
not available. 
 

11.3.4 Does the laboratory participate in weekly conference calls?    

11.3.5 Is all Libby-specific (mentoring) training recorded and maintained in 
analyst-specific files? 

 
 

 
 

 

11.4 Internal Audits    

11.4.1 Are internal audits conducted on an annual basis using an appropriate 
checklist? 

 
11.4.1.1 Are internal audit reports available for review? 

 
 

 
 

 
 

 
 

 

11.4.2 Can the laboratory demonstrate the sequence of problem identification, 
corrective action, and resumption of duties? 

 
 

 
 

 

Additional comments:   
 
 
 
 
 
 
 
 
 
 

2019-07142008-1



LIBBY SITE-AND LIBBY ACTION PLAN-SPECIFIC ASBESTOS LABORATORY ON-SITE AUDIT CHECKLIST 
 

USEPA  Date(s) of On-site: April 22-24, 2008 
 

EMSL-NJ On-site Audit Checklist_fnl.doc                                                35 of 35                                                      QATS Form 70-050F075R00, 04-17-2008 

11.0 QUALITY ASSURANCE/QUALITY CONTROL Yes No Comments 

11.5 Quality Records    

11.5.1 Are SOPs available in the applicable areas for all laboratory-specific 
procedures? 

 
 

 
 

Refer to Finding No. 17 of the 
Summary Audit Report. 

11.5.2 Does the laboratory have a Quality Assurance Manual/Plan?    

11.5.3 Are all deviations from project-specific SOPs, modifications, and 
guidance documents recorded on a Libby Asbestos Project Record of 
Modification Form to Laboratory Activities? 

 
 

 

 
 

 

 

11.6 Environmental Controls/Laboratory Monitoring    

11.6.1 Does the laboratory conduct an environmental monitoring program?    

11.6.2 Are ambient air and dust samples collected and analyzed by TEM to 
ensure laboratory cleanliness? 

 
11.6.2.1 How often and in what areas are air and/or dust samples collected? 
 
11.6.2.2 Are records of laboratory monitoring results available? 

 
 

 
 
 

 

 
 

 
 
 

 

 
 
 
The EMSL QAM states 
“Quarterly”, but analysis was 
performed only once in 2007. 

Additional comments: 
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EXECUTIVE SUMMARY 
 
An on-site laboratory audit was performed at the CDM Close Support Facility (CSF) in Denver, 
Colorado on October 2, 2008.  The audit was conducted in support of U.S. Environmental 
Protection Agency (USEPA) Libby Asbestos Site activities and Libby Action Plan (LAP).  Areas 
assessed included facilities, equipment, personnel, and documentation as related to the 
laboratory’s capability to process soil samples for asbestos testing in accordance with Libby-
specific requirements for Libby Amphibole (LA) analysis and quality assurance. 
 
The audit revealed the facility to be secure, clean, and with sufficient space to receive and 
process soil samples as described in the project-specific procedures.  The laboratory is 
equipped with drying ovens, riffle splitter, sieves, and a plate grinder, all of which are well 
maintained.  All of the equipment is located in the sample preparation area of the facility and 
used within hoods equipped with engineering controls (i.e., HEPA-filters) to ensure the 
containment of potential contaminants.  Facility personnel wear half-face air-purifying respirators 
(APRs), Tyvek aprons, gloves, and hearing protection while performing sample processing 
activities.  Ambient air and personal air monitoring samples are collected on a quarterly basis. 
 
There were 17 observations identified during the laboratory evaluation, none of which were 
perceived as critical by the Audit Team, but all require documented corrective actions.  The 
observation of most concern to the Audit Team is the current lack of a process to ensure that 
chain-of-custody issues for samples received at the CDM-CSF are reported and available as 
necessary when assessing the quality of associated data.  Other observations by the Audit 
Team include the reference to old revisions of project-specific procedures on laboratory 
documents; the absence of documentation for daily and weekly decontamination activities; 
unapproved deviations from laboratory and project-specific procedures; inaccurate sample 
weighing techniques; and unapproved modifications to project-specific requirements. 
 
The laboratory technicians demonstrated proficiency and professionalism throughout the audit 
process, readily answering all questions posed by the Audit Team.  Management was similarly 
responsive and displayed a willingness to resolve the Audit Team’s observations. 
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LABORATORY INFORMATION AND AUDIT SCOPE 
 
This report summarizes the findings of an on-site laboratory audit of the CDM-CSF in Denver, 
Colorado on October 2, 2008.  The audit was conducted in support of the USEPA Libby 
Asbestos Site activities and LAP and involved an evaluation of the laboratory’s ability to process 
soil samples and data in accordance with the provided Libby-specific guidance documents.  
Shaw Environmental, Inc. Quality Assurance Technical Support (QATS) staff participation in the 
on-site audit and subsequent preparation of this report was performed under Sub-task 3, Task 
2, TO 2019, QATS Contract EP-W-06-005. 
 
Detailed information regarding the subject laboratory is as follows: 
 
 

Date of On-site: October 2, 2008 
 

Laboratory: CDM Close Support Facility (CSF) 
2714 Walnut Street 
Denver, Colorado 80205 
303.308.2310 

 
Laboratory Manager: Todd Burgesser, CHMM 

 
Audit Team 

 
US EPA: Mary Goldade, Region 8, Senior Environmental 

Scientist/Chemist 
 

Shaw QATS: Michael P. Lenkauskas, CQA, Lead Auditor 
 
 
The Audit Team, comprised of USEPA Region 8 and Shaw Environmental, Inc. QATS 
personnel, performed the technical and evidentiary aspects of the on-site audit.  The technical 
part of the audit involved an evaluation of the Contractor’s facilities, personnel, and capabilities 
to process soil samples and data as described in the Libby-specific guidance documents.  The 
processes evaluated included sample receipt, bulk sample drying, sample division, sample 
sieving, fine grinding, and shipping and archival of prepared samples.  All pertinent laboratory 
instrumentation and equipment were inspected for proper maintenance and calibration, and 
laboratory personnel were interviewed to determine proficiency in their assigned responsibilities.  
Specific instrumentation and areas inspected included the drying ovens, top-loading balances, 
plate grinders, HEPA-hoods, and HEPA-vacuums, all of which are located in the sample 
preparation area of the facility. 
 
The evidentiary part of the on-site audit involved an assessment of laboratory documentation for 
availability, accuracy, completeness, and defensibility.  The laboratory Health and Safety Plan, 
Soil Preparation Work Plan, and standard operating procedures (SOPs) were assessed to 
ensure they accurately reflect activities as performed, and instrument calibration and 
maintenance documentation was reviewed for completeness, traceability, and accuracy.  During 
the course of the audit, the Libby Action Plan – Specific Soil Preparation Laboratory On-site 
Checklist was completed by the Audit Team.  The checklist is provided as an attachment to this 
report. 
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AUDIT FINDINGS 
 
Facilities 
 
The facility has sufficient space to receive and process soil samples, with separate areas for 
sample receiving, sample preparation, and data management activities.  The laboratory has one 
vertical grinder, with hardened manganese grinding plates, two calibrated balances, and one 
drying oven.  The vertical grinder and the drying oven are located within fume hoods equipped 
with HEPA-filters to minimize the release of contaminants, and all technicians wear the 
appropriate personal protective equipment (PPE) while performing sample grinding and drying 
activities.  In addition, ambient air and personal air monitoring samples are collected on a 
quarterly basis.  The following are observations by the Audit Team concerning frequency of air 
monitoring and documentation of decontamination activities: 
 

1. Personal and ambient air monitoring samples are collected quarterly, and not monthly as 
described in the laboratory’s written procedures.  The requirements for the monthly 
collection of ambient air, personal air, and dust monitoring samples is described in 
Section 3.2 of the Laboratory CSF Soil Preparation Plan, Revision No. 1.  The 
Laboratory Manager explained that based on previous monitoring data a modification 
was made to this procedure.  However, a copy of the modification could not be produced 
for review by the Audit Team.  Refer to Checklist No. 13.3.2. 

 
Recommended Corrective Action – Ensure that monitoring samples are collected and 
analyzed as described in the applicable written procedures and health and safety plan, 
and that all modifications are properly approved and available upon request. 

 
2. The daily and weekly decontamination activities (i.e., HEPA vacuuming and wet wiping) 

performed in the sample processing, sample receiving, and office areas are not 
documented.  The requirement that all CSF activities be recorded in CSF personnel 
Field Logbooks is described in Section 2.8.2 of the Laboratory CSF Soil Preparation 
Plan, Revision No. 1.  Refer to Checklist No. 2.2. 

 
Recommended Corrective Action – Ensure that all activities performed at the CSF, 
including daily and weekly decontamination activities, are recorded in the applicable 
laboratory personnel Field Logbooks. 

 
Sample Receipt, Log-in, Storage, and Chain-of-Custody (COC) 
 
Sample custody is transferred to the CSF Sample Custodian via Federal Express from Libby, 
Montana and is inspected in the sample receiving area.  The existing sample number is used to 
track and identify samples and prepared samples, and additional sample numbers are provided 
for laboratory method blanks and other quality control samples initiated during the sample 
processing activities.  Once sample custody has been transferred, samples are assigned to 
preparation batches; the necessary documentation is prepared; and samples are placed in 
temporary storage until processed.  The following are observations by the Audit Team 
concerning the reporting of identified COC discrepancies; the insertion of documentation in 
logbooks and on laboratory documents; the referencing of discontinued procedures; and the 
improper placement of sample identification stickers: 
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3. The chain-of-custody records provided by the field sampling contractors incorrectly 
request “Soil Prep (ISSI-Libby-01 (Rev 8))” in the Analysis Request field, and not the 
current procedure ISSI-Libby-01 (Rev 10).  The Laboratory Manager and Sample 
Custodian stated that the field sampling contractors had been informed of this 
discrepancy, but it has yet to be resolved.  A copy of a COC is provided as an enclosure.  
Refer to Checklist No. 1.8.1 and Enclosure 3. 

 
Recommended Corrective Action – Ensure that all information recorded on COC 
documentation is accurate and that all documented/observed discrepancies are resolved 
in a timely manner. 

 
4. In the event that original COC documentation received with a batch of samples does not 

reference all of the samples or not all of the samples referenced can be accounted for, 
the Sample Custodian will request a revised COC from the field contractor and properly 
document the discrepancy.  Although these discrepancies are documented at the CSF, 
they are not reported in any formal manner and are not available for use during the 
quality assessment of associated data.  A copy of an original COC and subsequent 
revised COC for a sample that was not included on the original COC are provided as 
enclosures.  Refer to Checklist No. 1.3.6 and Enclosures 4A-4B. 

 
Recommended Corrective Action – Ensure that sample receiving discrepancies, 
especially those discrepancies that affect the quality and usefulness of associated data 
(i.e., chain-of-custody), are properly recorded, and the documentation stored with the 
sample data. 

 
5. Sample identification labels/stickers applied to soil sample containers (i.e., Zip-Lock 

bags) are located on the inside of the sample bags and in direct contact with sample 
material, potentially affecting sample integrity.  Refer to Checklist No. 1.3.3.5. 

 
Recommended Corrective Action – In order to preserve the integrity of each individual 
sample, secure sample labels to the outside of sample containers, and not inside the 
container where they could potentially cause contamination. 

 
6. Duplicate sample labels for quality control samples (i.e., blanks and duplicates) are 

affixed to the Index ID field on the Preparation Sample Data Sheet of the associated 
sample preparation batch.  Although this provides a good means for assigning and 
tracking quality control sample identification numbers, the sample labels are not 
permanently affixed to ensure they can not be unknowingly removed or replaced.  Refer 
to Checklist No. 1.8.1. 

 
Recommended Corrective Action – Ensure that all documentation attached to 
laboratory documents are permanently affixed by dating and initialing across the seam 
between the two documents. 

 
Bulk Soil Drying 
 
One drying oven is available and is located within a dedicated hood in the sample preparation 
area.  Oven temperatures and hood velocities are measured and recorded daily, or when in use, 
as is the HEPA-filter indicator light.  Soil samples are dried in metal oven pans for approximately 
24 hours at 100º C, and the oven is vacuumed and wet-wiped between the drying of each 
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sample batch.  The following are observations by the Audit Team concerning instrument 
calibration, weighing procedures, record keeping, and adherence to written procedures: 
 

7. The drying oven is calibrated to 100º Celsius, not 90º ±10º Celsius as described in the 
project-specific SOP and laboratory CSF Soil Preparation Plan.  In addition, the oven 
calibration log specifies a temperature range of 90º ±10º Celsius, which is also 
inconsistent with current laboratory procedures.  It should also be noted that a Request 
for Modification to Soil Sample Preparation Activities (CSF-00018) was initiated on July 
12, 2004 to increase the drying temperature to 100º Celsius, but the request was neither 
reviewed nor approved.  The requirement that the drying oven be capable of maintaining 
a temperature of 90º Celsius is described in Section 3.0 of SOP ISSI-Libby- 01, Revision 
10, and Section 2.7.2 of the Laboratory’s CSF Soil Preparation Plan, Revision No. 1.  
Copies of the Request for Modification CSF-00018 and the oven calibration log are 
provided as enclosures.  Refer to Checklist No. 4.1.2 and Enclosures 7A-7B. 

 
Recommended Corrective Action – Ensure that the drying oven is calibrated as 
specified in the project-specific requirements or approved modifications, and the 
calibration log criteria is consistent with the referenced SOP. 

 
8. The drying time is electronically pre-entered onto the Sample Dry Log Sheet and does 

not reflect the actual time that samples remain in the drying oven.  A copy of a partially 
completed Sample Dry Log Sheet is provided as an enclosure.  Refer to Checklist No. 
6.2.3 and Enclosure 8. 

 
Recommended Corrective Action – Ensure that the sample drying dates and times 
recorded on the Sample Dry Log Sheet are accurate and entered at the time the 
activities are performed. 

 
9. The clean quartz sand used for drying blanks is prepared in glass beakers, and not the 

metal drying pans used for field samples.  In addition, only 100 grams of quartz sand, 
rather than the specified 200-400 grams is used.  The requirement that drying blanks 
consist of 200-400 grams of clean quartz sand, and that the drying blank be treated 
identically to the associated field soil samples is described in Section 12.1 of SOP ISSI-
Libby-01 (Revision 10).  Refer to Checklist Nos. 12.1.1 and 12.1.2. 

 
Recommended Corrective Action – Ensure that all preparation blanks are prepared in 
an identical manner to that of the associated field samples and as described in the 
applicable project-specific procedures. 

 
10. Although the balances used to weigh samples during the drying and fine grinding 

activities are calibrated as described in the applicable procedures, the balance 
identification number is not recorded with the associated calibration data.  Because two 
separate balances are used to weigh samples and prepared samples during the drying 
and fine grinding activities, it is important to record the identification number of the 
balance with the associated calibration data for traceability to evidence of calibration.  A 
copy of the balance calibration log provided with SOP ISSI-Libby-01 (Revision 10), 
which includes a field for “Balance #”, is provided as an enclosure.  Refer to Checklist 
No. 4.2.1 and Enclosure 10. 

 
Recommended Corrective Action – Ensure that the identification number of the 
balance calibrated is recorded with the associated balance calibration data. 
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11. The laboratory currently uses two new sample bags to tare the balance prior to 

measuring the initial mass of each field sample.  Although the bags used to tare the 
balance are identical to those used for sample collection, they are neither labeled nor 
contain the residual soil that remains in the bags after transfer to the drying vessel.  An 
investigation performed by the Audit Team revealed the difference between the weight of 
two new bags and two actual emptied bags to be 1.3 grams.  The difference in the 
weights is due to the presence of custody seals, sample labels, and residual sample on 
the actual sample bags.  The requirements for weighing samples before and after the 
drying activity are described in Section 6.2 of SOP ISSI-Libby-01 (Revision 10).  Refer to 
Checklist No. 6.2.1. 

 
Recommended Corrective Action – Ensure that the technique used to determine the 
initial weight of field samples accounts for all sampling equipment, including sample 
containers, labels, and custody seals. 

 
12. A single metal oven pan, not the one in which the field sample was dried, is used to tare 

the balance when measuring the mass of each dried sample.  Although all of the metal 
pans appear to be the same, an evaluation has not been performed to determine if there 
is any variation in weight between the oven pans used, and whether the use of one pan 
is representative of all pans.  Refer to Checklist No. 6.2.5. 

 
Recommended Corrective Action – In order to determine whether or not the weight of 
one metal oven pan is representative of all the pans used when drying samples, an 
evaluation should be performed to determine the weight variation. 

 
Division of Archive and Preparation Samples 
 
Prior to sieving and fine grinding, samples are divided for archive, which is performed in the 
HEPA-hood.  Samples are split by passing them through a ¾ inch riffle splitter the appropriate 
number of times, depending on whether or not a duplicate sample is necessary.  The sample 
preparation technician demonstrated good technique while demonstrating the procedures for 
the initial splitting of samples.  There are no observations by the Audit Team concerning these 
procedures. 
 
Sieving of Preparation Samples 
 
The sieving procedure used to separate the coarse fraction is performed using a ¼ stainless 
steel screen and in the same HEPA-hood used to perform the division of samples.  The sample 
preparation technician demonstrated good technique, sometimes using a mortar to break up 
clumped dirt.  The following is an observation by the Audit Team concerning the 
decontamination of equipment: 
 

13. The mortar used to break up soil clumps while separating out the course fraction from 
the sample to be fine ground is decontaminated between samples using compressed air, 
but not wet wiped.  The use of compressed air alone might not be sufficient to remove 
residual sample from the mortar.  Refer to Checklist No. 8.2.1. 

 
Recommended Corrective Action – In addition to using compressed air, wet wipe the 
mortar or other equipment used to break up soil samples during the coarse sieving 
activity. 
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Fine Sample Grinding & Splitting 
 
The vertical plate grinder used to grind soil samples to the desired particle size is located in the 
same HEPA-hood used for the division and sieving procedures.  The plate grinder is calibrated 
daily, prior to use, and cleaned between the processing of different samples using a HEPA-
vacuum and compressed air.  The following is an observation by the Audit Team concerning 
plate grinder calibration: 
 

14. Although the technician described the appropriate procedure while demonstrating the 
plate grinder calibration procedure, it appeared to the Audit Team that the fine ground 
sample provided by the grinder was finer than desired.  Although subjective, the Audit 
Team was of the opinion that more than the desired volume of the calibration (USGS) 
soil was passing through the 75 um sieve.  The requirement that all of the ground soil 
pass through the 250 um sieve and that the remainder be substantially retained by the 
75 um sieve is described in Section 9.1 of SOP ISSI-Libby- 01, Revision 10, and Section 
2.7.1 of the Laboratory’s CSF Soil Preparation Plan, Revision No. 1.  Refer to Checklist 
No. 9.2.1. 

 
Recommended Corrective Action – In order to ensure that the desired fine ground 
sample is obtained from the plate grinder calibration, review the applicable laboratory 
and project-specific procedures and request feedback from the analysts. 

 
Quality Assurance/Quality Control (QA/QC) 
 
The Audit Team reviewed the laboratory’s CSF Soil Preparation Plan (Revision No. 1) and all 
laboratory documents and logbooks completed during sample preparation procedures.  With the 
exception of the observations described in this summary report, the laboratory does an 
exceptional job of documenting laboratory activities and recording analytical data in a clear and 
concise manner.  The following are observations by the Audit Team concerning the written 
procedures, pre-printed laboratory documents, and the existing database: 
 

15. The current laboratory CSF Soil Preparation Plan (Revision No. 1) does not always 
reflect activities as they are currently performed and needs to be revised to include the 
performance evaluation sample (PES) procedures and any other procedures which were 
revised between project-specific SOP ISSI-Libby-01 Revisions No. 8 and 10.  Refer to 
Checklist No. 14.1. 

 
Recommended Corrective Action – Ensure that all of the laboratory’s written 
procedures are consistent with the applicable project-specific procedures and reflect 
activities as they are currently performed. 

 
16. Many of the pre-printed laboratory documents used in the laboratory to record 

instrument calibration and samples preparation data need to be revised to reference the 
current revision of project-specific SOP ISSI-Libby-01.  Documents were observed being 
used in the laboratory which reference revision 8 of the SOP, not the most current 
revision, revision 10.  Refer to Checklist No. 15.1. 

 
Recommended Corrective Action – Ensure that all pre-printed laboratory documents 
reference the most current revisions of the applicable SOPs. 
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17. The current version of the eLASTIC sample tracking software can not accommodate the 
data accumulated during the sample processing activities, including the wet weight, dry 
weight, and the weight of the individual coarse and fine ground aliquots.  In order to 
simplify such variables as potential sample lost during processing, and the dry weight 
versus the wet weight, it would be beneficial to have the data collected during the 
processing activities available in an electronic format.  Refer to Checklist No. 15.1. 

 
Recommended Corrective Action – Provide the CDM-CSF with an update to the 
eLASTIC software which will allow for the entry of data collected during the sample 
processing activities. 

 
Health and Safety 
 
The on-site audit included an evaluation of the facility’s health and safety program, including a 
review of the Health and Safety Plan, personnel files, an evaluation of the employed 
engineering controls, and utilized PPE.  The Audit Team found the engineering controls 
functional and the level of PPE sufficient to provide both a safe working environment and 
containment of potential contaminants.  There were no observations by the Audit Team 
concerning health and safety in the workplace. 
 
 
CONCLUSIONS 
 
An on-site laboratory audit was performed at the CDM Close Support Facility (CSF) in Denver, 
Colorado on October 2, 2008.  The audit was conducted in support of U.S. Environmental 
Protection Agency (USEPA) Libby Asbestos Site activities and Libby Action Plan (LAP).  Areas 
assessed included facilities, equipment, personnel, and documentation as related to the 
laboratory’s capability to process soil samples for asbestos testing in accordance with Libby-
specific requirements for Libby Amphibole (LA) analysis and quality assurance. 
 
The audit revealed the facility to be secure, clean, and with sufficient space to receive and 
process soil samples as described in the project-specific procedures.  The laboratory is 
equipped with drying ovens, riffle splitter, sieves, and a plate grinder, all of which are well 
maintained.  All of the equipment is located in the sample preparation area of the facility and 
used within hoods equipped with engineering controls (i.e., HEPA-filters) to ensure the 
containment of potential contaminants.  Facility personnel wear half-face air-purifying respirators 
(APRs), Tyvek aprons, gloves, and hearing protection while performing sample processing 
activities.  Ambient air and personal air monitoring samples are collected on a quarterly basis. 
 
There were 17 observations identified during the laboratory evaluation, none of which were 
perceived as critical by the Audit Team, but all require documented corrective actions.  The 
observation of most concern to the Audit Team is the current lack of a process to ensure that 
chain-of-custody issues for samples received at the CDM-CSF are reported and available as 
necessary when assessing the quality of associated data.  Other observations by the Audit 
Team include the reference to old revisions of project-specific procedures on laboratory 
documents; the absence of documentation for daily and weekly decontamination activities; 
unapproved deviations from laboratory and project-specific procedures; inaccurate sample 
weighing techniques’ and unapproved modifications to project-specific requirements. 
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All personnel interviewed were cooperative, and readily answered all questions posed by the 
Audit Team.  The management of the laboratory appeared to be responsive to the identified 
deficiencies. 
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Laboratory: CDM Close Support Facility (CSF) 
  

    

Address: 2714 Walnut Street 
  

    

 
Denver, CO 80205 

  

    

Telephone: 303.308.2310 
  

    

  
  

    

Laboratory Personnel Contacted  
 

    

Name 
 

Title 

Todd Burgesser, CHMM 
 

Laboratory Manager 

Jessica Jeppson 
 

Scientist 

Carrie Madrid 
 

Scientist/Sample Coordinator 

Karen King 
 

Scientist 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

   

Evaluation Team 
  

   

Name 
 

Title 

Mary Goldade 
 

EPA Region 8, Senior Environmental Scientist/Chemist 

Michael P. Lenkauskas, CQA  Shaw E & I (QATS), Lead Auditor 

   

   

   

 

3019-03202009-1



LIBBY ACTION PLAN-SPECIFIC SOIL PREPARATION LABORATORY ON-SITE CHECKLIST 
 

USEPA Date(s) of On-site: October 2, 2008 
 

CDM-CSF Asbestos Soil Preparation Lab Checklist_fnl.doc Page 2 of 10 

1.0 SAMPLE RECEIPT, LOG-IN, STORAGE, & TRACKING Yes No Comments 

1.1 Is the sample receiving area adequate, clean, and orderly?    

1.2 Is the sample receiving area secured against unauthorized personnel?    

Personnel Interviewed 

Name Title Experience 

Carrie Madrid Sample Coordinator Information not obtained. 

   

   

1.3 Sample Receipt    

1.3.1 Is there a sample custodian and designated alternate responsible for 
sample receipt and log-in? 

 
 

 
 

 
Carrie Madrid. 

1.3.2 Are sample shipping containers opened in a HEPA hood (as necessary) 
to both minimize personal exposure and safeguard against laboratory 
contamination (explain)? 

 
 

 

 
 

 

 
Opened in the front area and in 
a hood as necessary. 

1.3.3 Does the sample custodian verify and record the following when 
inspecting shipments and reviewing documentation: 

 
1.3.3.1 Presence and condition of custody seals? 

 
1.3.3.2 Presence or absence of Chain-of-Custody (COC) records? 

 
1.3.3.3 Presence or absence of air bill sticker(s)? 

 
1.3.3.4 Sample condition? 

 
1.3.3.5 Presence of packaging or packing material which could 

compromise samples (i.e., vermiculite & polystyrene)? 
 

1.3.3.6 Problems/discrepancies between samples, documentation, client 
requests, etc.? 

 
 
 

 
 

 
 

 
 

 
 
 

 
 
 

 

 
 
 

 
 

 
 

 
 

 
 
 

 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
Refer to No. 5 of the Summary 
On-site Audit Report. 

1.3.4 Are (COC) records signed and dated at the time of sample receipt?    

1.3.5 Is a system in place to contact the client in case of absent 
documentation, or discrepancies between COCs, client requests, etc.? 

 
 

 
 

 

1.3.6 Are subsequent resolutions to problems and discrepancies 
documented? 

  
Refer to No. 4 of the Summary 
On-site Audit Report. 

Additional comments: 
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1.0 SAMPLE RECEIPT, LOG-IN, STORAGE, & TRACKING Yes No Comments 

1.4 Sample Identification    

1.4.1 Are sample receipt identification logbooks, or a LIMS, used to log-in 
samples and assign unique laboratory identification numbers? 

 
1.4.1.1 Does the logbook or logging system serve as a direct cross-

reference between laboratory ID numbers and client ID numbers? 

 
 

 
 

NA 

 
 

 
 

NA 

 
The eLASTIC software is used 
to track samples using the filed 
identification number. 

1.4.2 When samples are split in the laboratory, is there a method in place to 
assign laboratory numbers to track the sample back to the original 
sample? 

 
 

 

 
 

 

 

1.5 Sample Storage    

1.5.1 Are storage facilities sufficient?    

1.5.2 Is the sample storage area secured to prevent entry of unauthorized 
personnel? 

 
 

 
 

 

1.5.3 Does the sample custodian keep storage logbooks?   eLASTIC is used. 

1.5.4 Are samples easy to locate from logbook references?    

1.6 Sample Tracking    

1.6.1 Is a system in place to keep track of samples and prepared samples 
entering and leaving the storage, sample preparation, and analysis 
areas? 

 
 

 

 
 

 

 
 

1.6.2 Are the retention and/or disposal of unused samples documented?    

1.7 Standard Operating Procedures (SOPs)    

1.7.1 Do laboratory personnel have access to current project-specific SOPs, 
laboratory modifications, and other pertinent guidance documents?  

 
 

 
 

 

1.7.2 Are the applicable laboratory SOPs available and followed by laboratory 
personnel (list)? 

 
 

 
 

 

Document Title Control No. Description 

SOP ISSI-Libby-01 Revision 10 Soil preparation procedures. 

Close Support Facility Soil Preparation Plan Revision 1  Laboratory QAM and SOPs. 

   

1.8 Document Control:    

1.8.1 Are all logbooks, notebooks, forms, or other laboratory documents 
legible, accurate, and complete (list)? 

 
 

 
 

Refer to Nos. 3 and 6 of the 
Summary On-site Audit Report. 

Document Title Description/Comments 

Chain-of-Custody (COC) Record Libby Asbestos Investigation COC. 

Preparation Sample Data Sheet Laboratory Bench Sheet. 

Additional comments: 
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2.0 FACILITY Yes No Comments 

2.1 Is the facility adequate, clean, and orderly?    

2.2 Are steps taken to prevent the cross contamination of equipment, supplies, 
and reagents? 

 
 

 
 

Refer to Finding No. 2 of the 
Summary On-site Audit Report. 

 

3.0 PERSONNEL INTERVIEWED 

Name Title Experience 

Todd Burgesser Laboratory Manager Information not obtained. 

Jessica Jeppson Scientist Information not obtained. 

Carrie Madrid Scientist Information not obtained. 

Karen King Scientist Information not obtained. 

 

4.0 REAGENTS & EQUIPMENT Yes No Comments 

4.1 General purpose laboratory oven: 
 

4.1.1 Checked routinely and recorded in a permanent logbook? 
 

4.1.2 Capable of maintaining a constant temperature between 89-91°C? 

 
 

 
 

 

 
 

 
 

 

 
 
 
Refer to Finding No. 7 of the 
Summary On-site Audit Report. 

4.2 Analytical balances: 
 

4.2.1 Checked routinely and recorded in a permanent logbook? 
 

4.2.2 Capable of measuring in a range of 0.1g to at least 2000g? 
 

4.2.3 Calibrated within the last 12 months by a certified technician? 

 
 

 
 

 
 

 

 
 

 
 

 
 

 

 
 
Refer to Finding No. 10 of the 
Summary On-site Audit Report. 

4.3 Plate Grinder: 
 

4.3.1 Checked routinely and recorded in a permanent logbook? 
 

4.3.2 Capable of accepting soil particles of approximately ¼ inch diameter and 
grinding to produce particles of approximately 250 µm? 

 
 

 
 
 

 

 
 

 
 
 

 

 
 
Checked daily, or when used. 

4.4 Ventilation Hoods: 
 

4.4.1 Checked routinely and recorded in a permanent logbook? 

 
 

 

 
 

 

 

4.5 HEPA Vacuum: 
 

4.5.1 Checked routinely and recorded in a permanent logbook? 

 
 

 

 
 

 

 

4.6 Riffle Splitter:  
 

4.6.1 With ¾ inch chutes? 

 
 

 

 
 

 

 

4.7 Clean quartz sand: 
 

4.7.1 For quality control samples and grinder decontamination? 

 
 

 

 
 

 

 
 
 

Additional comments: 
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5.0 SOIL STORAGE Yes No Comments 

5.1 Are samples grouped into an inventory batch of 50-120 samples?    

5.2 Are samples archived according to inventory batch?    

 

6.0 BULK SOIL DRYING Yes No Comments 

6.1 Are samples grouped in a drying batch and assigned a drying batch number 
prior to drying? 

 
6.1.1 Is a drying blank created for each drying batch prior to loading samples 

in the oven? 

 
 

 
 

 

 
 

 
 

 

 

6.2 Drying Procedure: 
 

6.2.1 Is the mass of the original samples measured to the nearest 0.1g and 
recorded on the Sample Drying Log Sheet? 

 
6.2.2 Are the samples transferred to the respectively labeled drying pans 

under a negative pressure HEPA filter hood? 
 

6.2.3 Are the samples dried for 24-48 hours or until completely dry? 
 

6.2.4 Are all samples, once cooled, transferred to clean zip top bags (double 
bagged) under a negative pressure HEPA filter hood? 

 
6.2.5 Is the mass of the dried sample, measured to the nearest 0.1g, recorded 

on the Sample Drying Log Sheet? 

 
 
 

 
 
 

 
 

 
 
 

 
 
 

 

 
 
 

 
 
 

 
 

 
 
 

 
 
 

 

 
 
 
Refer to Finding No. 11 of the 
Summary On-site Audit Report. 
 
 
 
Refer to Finding No. 8 of the 
Summary On-site Audit Report. 
 
 
 
Refer to Finding No. 12 of the 
Summary On-site Audit Report. 

6.3 Decontamination 
 

6.3.1 Is the inside of the hood, the inside of the oven, and all drying pans 
decontaminated using a HEPA vacuum and wet wiping after each drying 
batch? 

 
 
 
 

 

 
 
 
 

 

 

Additional comments: 
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7.0 DIVISION OF ARCHIVE AND PREPARATION SAMPLES Yes No Comments 

7.1 Procedure for Sample Division: 
 

7.1.1 Are the double bagged samples kneaded in the hood to break up any 
soil clumps? 

 
7.1.2 If the volume of the processing portion is larger than 200 grams, is that 

portion split again (Leaving ¾ of the sample for archive and ¼ for 
processing)? 

 
7.1.3 Is the archive portion of the sample double bagged in a clean zip top 

bag and identified? 

 
 
 

 
 
 
 

 
 
 

 

 
 
 

 
 
 
 

 
 
 

 

 

7.2 Decontamination: 
 

7.2.1 Is a HEPA vacuum/compressed air along with brushing/wiping off visible 
material done to decontaminate the splitter after each sample? 

 
Note: The splitter does not need to be decontaminated following splitting 
providing the fine ground sample will be immediately split again. 

 
 
 

 

 
 
 

 

 

Additional comments: 
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8.0 PREPARATION SAMPLE SIEVING Yes No Comments 

8.1 Sample Sieving Procedure: 
 

8.1.1 Coarse Fraction: 
 

8.1.1.1 Is a ¼ inch stainless steel screen with a clean, pre-weighed catch 
pan used to divide the fractions? 

 
8.1.1.2 Are all materials that do not pass through the screen (>¼ inch) 

placed in a new, tared sample bag? 
 

8.1.1.3 Is the mass of the coarse fraction, measured to the nearest 0.1g, 
recorded on the Sample Drying Log Sheet? 

 
8.1.1.4 Is the coarse fraction material double-bagged and identified with 

the Index ID and “C”? 
 

8.1.2 Fine Fraction: 
 

8.1.2.1 Is the mass of the fine fraction, measured to the nearest 0.1g, 
recorded on the Sample Drying Log Sheet? 

 
Note: If all of the material passes through the screen, record a 
mass of zero for the coarse fraction. 

 
8.1.2.2 Is the fine fraction immediately processed? (If no see below) 

 
8.1.2.3 Is the fine fraction material double-bagged and identified with the 

Index ID and “F”? 

 
 
 
 
 

 
 
 

 
 
 

 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 

 

 
 
 
 
 

 
 
 

 
 
 

 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 

 

 
 
 
 
 
 
 
 
Clumps of dried soil are broken 
up with a mortar. 

8.2 Decontamination: 
 

8.2.1 Is a HEPA vacuum/compressed air along with brushing/wiping off visible 
material done to decontaminate the sieves, pans, and the pestle after 
each sample? 

 
 
 
 

 

 
 
 
 

 

 
 
 
Refer to Finding No. 13 of the 
Summary On-site Audit Report. 

Additional comments: 
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9.0 FINE SAMPLE GRINDING Yes No Comments 

9.1 Calibration: 
 

9.1.1 To verify proper particle size and to demonstrate that samples are not 
over processed, are grinders calibrated daily or after adjustments are 
made to the plates? 

 
9.1.2 Is a HEPA vacuum used to decontaminate the hood and processing 

equipment, following the calibration activities? 

 
 
 
 

 
 
 

 

 
 
 
 

 
 
 

 

 

9.2 Grinding Fine Field Samples: 
 

9.2.1 Is the fine fraction (<¼ inch) ground to a particle size of approximately 
250 µm? 

 
9.2.2 Are samples masses, measured to the nearest 0.1g and recorded 

following grinding activities? 
 

9.2.3 Is the net recovery of fine ground material ≥ 90% of the fine fraction 
material placed into the grinder? 

 
Note:  If recovery is < 90%, soil grinding must be stopped and the 
grinder re-adjusted. 

 
 
 

 
 
 

 
 
 

 

 
 
 

 
 
 

 
 
 

 

 
 
 
Refer to Finding No. 14 of the 
Summary On-site Audit Report. 

9.3 Decontamination: 
 

9.3.1 Is the grinder decontaminated between samples using a HEPA-vacuum, 
compressed air, and quartz sand? 

 
 
 

 

 
 
 

 

 

 

10.0 SPLITTING OF THE FINE GROUND SAMPLE Yes No Comments 

10.1 Splitting Procedure for Fine Ground Sample 
 

10.1.1 Are all splitting activities being performed in the hood? 
 

10.1.2 Is the fine ground soil sample distributed into four approximately equal 
subsamples? 

 
10.1.3 Is each portion of the sample placed in a clean zip top bag and identified 

with the Index ID and “FG1”, “FG2”, “FG3”, or “FG4”? 

 
 

 
 
 

 
 
 

 

 
 

 
 
 

 
 
 

 

 

10.2 Decontamination: 
 

10.2.1 Is a HEPA vacuum and compressed air, along with the brushing/wiping 
off of visible material, used to decontaminate the splitter after each 
sample? 

 
 
 
 

 

 
 
 
 

 

 

Additional comments: 
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11.0 PERFORMANCE EVALUATION (PE) SAMPLES Yes No Comments 

11.1 Are PE samples distributed approximately evenly between the different 
concentration values? 

 
 

 
 

 

11.2 Generation and submittal of PE samples: 
 

11.2.1 Are the contents of the PE bottle, ~ 100g, thoroughly mixed, by inversion 
and/or rolling? 

 
11.2.2 Is an aliquot of approximately 20g removed from the PE bottle and 

packaged as an unprocessed sample? 
 

11.2.3 Is the remainder of the PE bottle material, ~ 80g, carried through the full 
sequence of steps applied to each field sample? 

 
 
 

 
 
 

 
 
 

 

 
 
 

 
 
 

 
 
 

 

 

 

12.0 QUALITY CONTROL Yes No Comments 

12.1 Preparation Blanks: 
 

12.1.1 Is the preparation blank comprised of 200-400 grams of clean quartz 
sand? 

 
12.1.2 Is the preparation blank treated identically to a field soil sample? 

 
12.1.3 Is at least one preparation blank processed with each drying batch (~ 20 

samples)? 
 

12.1.4 Are preparation blanks assigned a random and unique Index ID and 
submitted to the laboratory blindly? 

 
 
 

 
 

 
 
 

 
 
 

 

 
 
 

 
 

 
 
 

 
 
 

 

 
 
 
 
Refer to Finding No. 9 of the 
Summary On-site Audit Report. 

12.2 Grinding Blanks: 
 

12.2.1 Is the grinding blank comprised of 100-200 grams of clean quartz sand 
that is passed through the plate grinder? 

 
12.2.2 Is one grinding blank prepared daily, for each grinder used? 

 
12.2.3 Are grinding blanks assigned a random and unique Index ID and 

submitted to the lab blindly? 

 
 
 

 
 

 
 
 

 

 
 
 

 
 

 
 
 

 

 
 
 
Approximately 100 grams is 
used. 

12.3 Performance Evaluation (PE) Samples: 
 

12.3.1 Is one of each type of PE sample (processed and unprocessed) 
distributed for each month in which soil processing occurs? 

 
 
 

 

 
 
 

 

 

12.4 Preparation Duplicates: 
 

12.4.1 Is the preparation duplicate comprised of a field sample divided into two 
approximately equal portions? 

 
12.4.2 Is one duplicate sample processed for every 20 field samples prepared? 

 
12.4.3 Is the preparation duplicate assigned a unique Index ID and submitted to 

the laboratory blindly? 

 
 

 
 
 

 
 
 

 

 
 

 
 
 

 
 
 

 

 

Additional comments: 
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13.0 HEALTH & SAFETY Yes No Comments 

13.1 Does the laboratory have a Health & Safety Plan (HSP)? 
 

13.1.1 Is the HSP document available for review? 

 
 

 

 
 

 

The CDM-CSF HSP is 
available. 

13.2 Personal Protective Equipment (PPE): 
 

13.2.1 Is the appropriate PPE used during sample preparation and 
decontamination? 

 
 
 

 

 
 
 

 

Half face air purifying 
respirators, Tyvek aprons, 
gloves, and air protection are 
worn during activities. 

13.3 Ambient Air Monitoring: 
 

13.3.1 Is the potential for personal exposure and laboratory contamination 
monitored and minimized through the collection of air and/or wipe 
samples? 

 
13.3.2 What is the frequency at which monitoring samples are collected? 

 
Ambient air, wipe and personal air monitoring samples are 
collected quarterly 

 

 
 
 
 

 
 

-- 

 
 
 
 

 
 

-- 

 
 
 
 
 
 
Refer to Finding No. 1 of the 
Summary On-site Audit Report. 

 

14.0 STANDARD OPERATING PROCEDURES (SOPS) Yes No Comments 

14.1 Are the applicable laboratory SOPs available and followed by laboratory 
personnel (list)? 

 
 

 
 

Refer to Finding No. 15 of the 
Summary On-site Audit Report. 

Document Title Control No. Description 

SOP ISSI-Libby-01 Revision 10 Soil preparation procedures. 

Request for Modification CSF-00018 Modification to drying oven temperature. 

   

 

15.0 DOCUMENT CONTROL Yes No Comments 

15.1 Are all logbooks, notebooks, forms, or other laboratory documents legible, 
accurate, and complete (list)? 

 
 

 
 

Refer to Finding Nos. 16 and 
17 of the Summary On-site 
Audit Report. 

Document Title Description/Comments 

Preparation Sample Data Sheet Laboratory Bench Sheet. 

Sample Dry Log Sheet Documentation of sample weight before and after drying. 

  

Additional comments: 
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EXECUTIVE SUMMARY 
 
An asbestos on-site laboratory audit was performed at EMSL Analytical, Inc. in Beltsville, 
Maryland on May 13-14, 2008 in support of the Libby Asbestos Site and Libby Action Plan 
(LAP).  Areas assessed included facilities, equipment, personnel, and documentation as related 
to the laboratory’s capability to process samples for asbestos testing in accordance with Libby-
specific requirements for Libby Amphibole (LA) analysis and quality assurance. 
 
The audit revealed the laboratory facility to be clean and well organized, with sufficient space to 
receive, process, prepare, and analyze bulk and air samples by various PCM, PLM and TEM 
methodologies.  The equipment inspected by the audit team was well maintained and properly 
calibrated.  All sample preparation and analytical procedures demonstrated were performed 
within fume hoods or well ventilated areas as necessary.  
 
Twelve (12) deficiencies were identified during the on-site audit.  The majority of the deficiencies 
concern a small sampling of calibration information which is either not documented or partially 
documented, none of which would adversely affect the associated data.  Other deficiencies 
identified include written procedures in the laboratory’s Quality Assurance Manual that do not 
reflect activities as they are currently performed at the laboratory and the documentation of 
corrective actions and resolution.  In the audit team’s opinion, none of the observed deficiencies 
were significant in nature. 
 
The laboratory technicians and analysts demonstrated both proficiency and professionalism 
throughout the audit process, readily answering all questions posed by the audit team, and 
laboratory management was responsive to the questions from audit team members. 
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LABORATORY INFORMATION AND AUDIT SCOPE 
 
This report summarizes the findings of an asbestos on-site laboratory audit of EMSL Analytical, 
Inc. in Beltsville, Maryland conducted on May 13-14, 2008.  The audit was conducted in support 
of the US Environmental Protection Agency (USEPA) Libby Action Plan (LAP), and involved an 
evaluation of the laboratory’s ability to process samples and data in accordance with the 
provided Libby-specific guidance documents.  Shaw Environmental, Inc. Quality Assurance 
Technical Support (QATS) staff participation in the on-site audit and subsequent preparation of 
this report was performed under Sub-task 3, Task 2, TO 2019, QATS Contract EP-W-06-005. 
 
Detailed information regarding the subject laboratory is as follows: 
 
 

Date of On-site:  May 13-14, 2008 
 

Laboratory:   EMSL Analytical, Inc. 
    10768 Baltimore Avenue 
    Beltsville, MD 20705 
    301.937.5701 

 
Senior Vice President: Robert DeMalo 

 
Audit Team 
 
US EPA: Mary Goldade, Region 8, Senior Environmental 

Scientist/Chemist 
 
Shaw QATS:   Michael P. Lenkauskas, Senior Auditor 

 
 
The audit team, comprised of USEPA Region 8 and Shaw Environmental, Inc. QATS personnel, 
performed the technical and evidentiary aspects of the on-site audit.  The technical part of the 
audit involved an evaluation of the Contractor’s facilities, personnel, and capabilities to process 
samples and data as described in the Libby-specific guidance documents.  Processes evaluated 
included sample receipt, sample storage, sample tracking, sample preparation, sample analysis, 
data review, and data package assembly.  Laboratory instrumentation and equipment were 
inspected to ensure proper maintenance and calibration, and laboratory personnel were 
interviewed to determine proficiency in their assigned responsibilities.  Specific instrumentation 
and areas inspected included Phase Contrast Microscopy (PCM), Transmission Electron 
Microscopy (TEM), and Polarized Light Microscopy (PLM), as well as the laboratory’s ability to 
provide the required electronic data deliverable (EDD). 
 
The evidentiary part of the evaluation involved an assessment of laboratory documentation for 
accuracy, completeness, and defensibility.  The laboratory’s Quality Assurance Manual (QAM) 
and standard operating procedures (SOPs) were assessed for availability and accuracy to 
observed procedures.  In addition, several previously submitted data deliverables, and 
instrument calibration and maintenance logbooks were reviewed for completeness, traceability, 
and accuracy.  During the course of the audit, the LAP–Specific Asbestos Laboratory On-site 
Audit Checklist (Draft) was completed by the QATS audit team.  This checklist is provided as an 
attachment to this report. 
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AUDIT FINDINGS 

 
Sample Receipt, Log-in, Storage, and Chain-of-Custody 
 
All samples received from Libby operable units are initially received at the EMSL laboratory in 
Westmont, New Jersey, where they are processed by the Special Projects Team.  Once 
processed, the samples are prepped to TEM grids using the applicable direct or indirect 
techniques and then either prepped to TEM grids and analyzed in Westmont or shipped to an 
EPA-approved EMSL branch laboratory.  Upon receipt at a branch laboratory such as the 
Beltsville, Maryland laboratory, slide preparations and associated paperwork are transferred to 
the TEM department for inspection and processing, and then transferred to the samples 
preparation area where they are prepped to TEM grids and then analyzed by TEM.  Although 
the current arrangement for Libby samples includes only the receipt of prepared samples from 
the Westmont laboratory, an evaluation of the procedures for receiving and processing both 
samples and prepared samples was performed by the audit team.  The Sample Custodian (SC) 
demonstrated both proficiency and professionalism during the audit process, clearly describing 
her duties with respect to sample processing and distribution.  There were no deficiencies 
observed with respect to the receipt, log-in, storage and chain-of-custody of either samples or 
prepared samples.  

  
Fiber Analysis by Phase Contrast Microscopy (PCM) 
 
Phase Contrast Microscopy analyses on samples from Libby operable units typically require a 
short turn-around-time, and are therefore primarily analyzed at the EMSL Laboratory in Libby, 
Montana.  Although Libby samples are not currently received for PCM analysis at the Beltsville 
laboratory, an evaluation was performed should samples be received in the future.  The audit 
team found the PCM area to be clean and organized, the instrumentation well-maintained, and 
the quality documentation acceptable.  The analyst demonstrated both proficiency and 
professionalism during the audit process, clearly describing his duties to the audit team with 
respect to instrument maintenance and calibration, sample preparation, sample analysis, and 
documentation.  One (1) deficiency was observed with regard to instrument calibration and 
documentation:   
 
1. The counter calibration field of the PCM Calibration Log, a form which is used by all EMSL 

laboratories to record the required daily, weekly, and monthly PCM instrument calibration 
activities, is not being completed.  Discussions with laboratory personnel revealed that this 
field was recently added to the PCM Calibration Log in response to an AIHA audit performed 
at a different EMSL laboratory, with the intention of using it to document the calibration of 
mechanical counters used to count fibers during PCM analyses.  A follow-up by laboratory 
management during the audit concluded that all branch laboratories should perform and 
document calibration of mechanical counters, a requirement which will also be reflected in 
the next revision of the QAM.  Refer to Checklist Nos. 5.4.4 and 5.8.1.  

 
Recommended Corrective Action – As will be specified in the next revision of the 
laboratory’s QAM, ensure that the mechanical counters used to count fibers during PCM 
analyses are calibrated and that the calibration is recorded on the PCM Calibration Log. 
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Sample Preparation for Analysis by Transmission Electron Microscopy (TEM) 
 
As previously described in the Sample Receipt, Log-in, Storage, and Chain-of-Custody section 
of this report, all Libby samples are currently received by the EMSL laboratory in Westmont, 
where they are processed and partially prepared prior to distribution to EMSL branch 
laboratories for final preparation and analysis.  Partially prepared samples are received at 
Beltsville on preparation slides, with the filters already collapsed, etched, and carbon coated.  
All that remains to prepare the slides for TEM analysis is mounting on TEM grids.  In addition to 
performing an evaluation of the technique used to mount partially prepared samples to TEM 
grids, the audit team evaluated the laboratory’s capabilities for preparing various sample 
matrices for TEM analysis using both direct and indirect techniques.  The audit team found the 
TEM preparation area to be clean and organized with adequate equipment and instrumentation 
to prepare not only the partially prepared Libby samples received from the Westmont laboratory, 
but also various other sample matrices by both indirect and direct preparation techniques.  The 
sample preparation technician interviewed during the evaluation demonstrated both proficiency 
and professionalism during the audit process, clearly describing his duties with respect to the 
preparation of samples, instrument calibration, and documentation.  Two (2) deficiencies were 
observed with regard to instrument calibration and archiving of prepared samples: 
 
2. The oven located in the bulk sample preparation area, which is used to dry samples and 

prepared samples, is neither calibrated nor has an instrument-specific logbook to record 
calibration and maintenance activities.  A drying temperature of 60º Fahrenheit is referenced 
in the project-specific indirect preparation procedures (i.e., SOP EPA-Libby-08), but 
documentation is not available to validate that the drying oven has been calibrated at the 
specified drying temperatures or that routine maintenance on the oven has been performed.  
Additionally, the thermocouple used to calibrate the muffle furnace used to ash samples for 
gravimetric analysis is not recorded in the muffle furnace calibration logbook.  Refer to 
Checklist No. 6.4.1.1. 
 
Note: This was also identified as a deficiency during the on-site audit conducted at the 
EMSL laboratory in Westmont, NJ on April 22-24, 2008. 

 
Recommended Corrective Action – Ensure that all ovens used to dry samples and 
prepared samples have been calibrated to achieve the specified drying temperature, that the 
device used to calibrate them is traceable and certified, and that they have instrument-
specific logbooks to record calibration and maintenance activities.   

 
3. The naming conventions applied to the TEM grid boxes are unique to the Beltsville 

laboratory, but not to the naming conventions applied to TEM grid boxes at other EMSL 
branch laboratories.  Once TEM analyses have been completed and the client has received 
the associated reconciled data deliverable, the EMSL branch laboratories ship the TEM grid 
boxes to Westmont, which is a central receiving location for the receipt and storage of Libby 
sample TEM grid boxes from all EMSL branch laboratories approved to analyze Libby 
samples.  Because the naming conventions applied to the TEM grid boxes by each 
individual EMSL branch laboratory are sometimes only unique to that laboratory and not to 
all of the TEM grid boxes received and archived at the Westmont laboratory, duplicate TEM 
grid box numbers could be assigned.  Refer to Checklist No. 7.12.2. 

 
Note: This was also identified as a deficiency during the on-site audits conducted at the 
EMSL laboratories in Minneapolis, MN and Westmont, NJ on March 18-19, 2008 and April 
22-24, 2008, respectively. 
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Recommended Corrective Action – Develop a grid box naming convention which will 
ensure that each individual grid box is uniquely labeled and can be retrieved in a timely, 
accurate manner. 

  
Asbestos Analysis by Transmission Electron Microscopy (TEM) 
 
The evaluation of the TEM area included a determination of the laboratory’s ability to analyze 
TEM grids and record observations as described in the available Libby-specific guidance 
documents; a review of instrument maintenance and calibration records; the availability of 
reference materials, including Libby amphibole spectra and a copy of the BIR-1G study; and a 
determination of the TEM analyst’s proficiency and understanding of Libby-specific counting and 
recording requirements.  The laboratory has one working transmission electron microscope and 
a second microscope currently out of service.  The audit team found the functioning instrument 
to be well-maintained, calibrated at the specified frequencies, and the documentation complete 
and accurate.  The TEM analyst interviewed during the evaluation demonstrated a solid 
understanding of the applicable techniques for identifying and recording structures as described 
in the applicable guidance documents and answered all questions posed by the audit team in a 
professional manner.  One (1) deficiency was observed with regard to Libby-specific reporting 
requirements, and clarification is requested regarding the frequency of laboratory method blank 
preparation and analysis:  
 
4. Clarification is needed with regard to the frequency of laboratory method blank preparation 

for and analysis by TEM.  Personnel interviewed during the on-site audits of the EMSL 
laboratories in Minneapolis, MN and Westmont, NJ, and the current Beltsville, MD on-site 
have provided inconsistent replies when asked to describe the frequency of laboratory 
method blank preparation for and analysis by TEM.  The most frequent response is that for 
jobs which include Libby samples a laboratory method blank is prepared and analyzed for 
each EMSL job (batch).  However, a different reply to this question by laboratory personnel 
has been that laboratory blanks are prepared and analyzed as specified in Laboratory 
Modification LB-000029b, which specifies a frequency of 10% and 4% for preparation and 
analysis, respectively.  The Beltsville laboratory personnel indicated that they analyze all of 
the laboratory method blanks prepared.  It should also be noted that the frequency of 
laboratory method blank preparation and analysis is currently under review by EPA.  Refer 
to Checklist No. 7.13.1.5.  

   
Recommended Corrective Action – Provide clarification as to the frequency at which 
laboratory method blanks associated with Libby samples are prepared and analyzed, and 
ensure that this frequency is both documented and consistent between EMSL branch 
laboratories and written procedures.  

 
5. The Minimum Aspect Ratio field on the Libby-specific data sheet is not completed during 

TEM analysis.  The Minimum Aspect Ratio field, which is located in the Recording Rules box 
in the top right hand corner of the data sheet, gives the option of applying either an aspect 
ratio of ≥ 3:1 or ≥ 5:1 with instruction to circle the aspect ratio applied during the analysis.  
Although the analysts demonstrated a clear understanding of which aspect ratio to apply for 
a given samples set, for validation and verification purposes this box needs to be completed 
as directed.  Refer to Checklist Nos. 7.8.4.3.1, 7.8.4.3.2, 7.9.3.2.1 and 7.9.3.2.2. 

 
Recommended Corrective Action – Ensure that the provided Libby-specific data sheets 
are completed as described, including the circling of the aspect ratio applied during TEM 
analysis. 
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Asbestos Analysis by Polarized Light Microscopy (PLM) 
 
The laboratory has three (3) PLM work stations, each equipped with its own stereo-microscope, 
PLM, HEPA-hood, refractive index (RI) liquids, and tools.  Because the laboratory has neither 
received Libby samples for PLM analysis nor received the appropriate training for the Libby-
specific analytical and recording requirements, the audit team focused its evaluation on the 
laboratory’s capabilities to analyze and report samples using the laboratory’s standard 
procedures for the analysis of bulk samples by PLM.  The audit team found the PLM area to be 
clean and organized, the instrumentation well-maintained, and the quality documentation 
acceptable.  The analyst interviewed during the evaluation demonstrated both proficiency and 
professionalism during the audit process, clearly describing his duties to the audit team with 
respect to instrument maintenance and calibration, sample preparation, analysis, and 
documentation.  Three (3) deficiencies were observed with regard to sample handling and 
record keeping: 
 
6. While demonstrating a technique for preparing slides from a floor tile sample, the analyst 

was observed directly handling the sample, glass slides, cover slips, reagents and tools 
without the protection of gloves.   The analyst did describe how the applicable surface areas 
and tools are cleaned between contact with other samples, which is adequate to ensure the 
cleanliness of both the surface areas and tools.  However, this cleaning does not prevent 
cross-contamination that can occur from both the direct and indirect contact of a sample with 
the analyst’s hands, cover slips, and slides.  Refer to Checklist No. 8.2. 

 
Recommended Corrective Action – In addition to cleaning the work area and tools 
between the preparation and analyses of different samples, ensure the proper use of 
personnel protective equipment (PPE) or tools to minimize the potential for both personnel 
exposure and cross-contamination. 

  
7. Intra- and inter-analyst sample analysis results are recorded on the PLM Quality Control Log 

and not the PLM bench sheet used to record the optical properties and results of the original 
analysis.  In addition, only the fibrous materials identified from the optical properties 
observed, and not the optical properties themselves, are recorded for intra- and inter-
analysts sample analyses.  Recording of the optical properties which support the final 
reported results of both original and quality control analyses is critical to determining 
potential causes of discordant results should they occur. The requirement to record the 
optical properties of PLM quality control analyses is described in Section A.13.3 of Module A 
of the EMSL QAM.  Refer to Checklist Nos. 8.11.3 and 8.11.4. 

 
Recommended Corrective Action – Ensure that the optical properties observed during the 
analysis of quality control samples are recorded in the same manner as those of the original 
analysis. 

 
8. The “Total Samples Analyzed” field on the PLM Quality Control Log was not completed 

consistently from January through March, 2008, sometimes for periods as long as one 
week.  The PLM Quality Control Log is used to record the performance of intra- and inter-
analyst analyses, the frequency of which can be verified by measuring the number of quality 
control analyses recorded on the document to the number of analyses recorded in the “Total 
Samples Analyzed” field.  It is not clear to the audit team how the frequency of quality 
control analyses was maintained during the periods in which the “Total Samples Analyzed” 
field was not completed.  Refer to Checklist No. 8.13.1. 
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Recommended Corrective Action – In order to ensure that both intra- and inter-analyst 
quality control analyses are performed at the proper frequency, complete the “Total Samples 
Analyzed” field on the PLM Quality Control Log.   

 
Data Reduction and Data Package Assembly 
 
Data reduction, data review, data entry, and data package assembly are performed by the 
Special Projects Team in Westmont, which is responsible for processing and reporting the data 
generated by both EMSL’s Westmont Laboratory and other approved branch laboratories.  Each 
branch laboratory, including Beltsville, scans and e-mails their Libby sample TEM results to the 
Special Projects Team in Westmont for data entry and review by a senior analyst, who verifies 
all identified amphiboles and “close calls” for accuracy and consistency.  Once the reults have 
been verified, the applicable changes made, and the data has been entered into the database, 
the hard copy data (i.e. internal chain-of-custudy, count sheets and diffrication patterns) are 
shipped to Westmont for final assembly.  One (1) deficiency was observed with regard to the 
transmittal of preliminary data:  
 
9. A clear, documented procedure that tracks when data are transmitted to the Special 

Projects Team in Westmont is not available.  The date and time that TEM analysis count 
sheets and subsequent revisions (if applicable) are scanned and e-mailed to the Special 
Projects Team for verification and subsequent data entry are not documented.  Refer to 
Checklist No. 9.3. 

 
Recommended Corrective Action – Develop a procedure for tracking the transmittal of 
preliminary and revised (if applicable) data to and from the branch laboratories and the 
Special Projects Team in Westmont, NJ. 

 
Quality Assurance/Quality Control (QA/QC) 
 
The audit team performed a cursory review of recent monthly quality control reports, laboratory 
air monitoring results, non-conformance reports, laboratory certifications, internal audit reports, 
NVLAP audit reports, and the training files of interviewed laboratory personnel.  The audit team 
also reviewed the EMSL Quality Assurance Manual (QAM) and other available written 
procedures, and interviewed the Laboratory Manager concerning these documents and other 
elements of EMSL’s quality program.  The available EMSL quality personnel were both 
professional and cooperative during the audit process, and demonstrated an understanding of, 
and commitment to the laboratory’s current quality system.  Three (3) deficiencies were 
identified with regard to the instrument-specific calibration spreadsheets, written procedures and 
environmental monitoring:  
 
10. The laboratory has recently transitioned from using logbooks for recording the routine 

maintenance and calibration activities on the majority of their instrumentation to entering this 
information onto formatted Excel spread sheets, which are stored on the laboratory network.  
Although this new system appears to capture the necessary information in an accurate and 
complete manner, which is traceable to the applicable laboratory instrumentation, two 
discrepancies were identified: 

 
a) The identification number recorded on the laboratory’s only PCM microscope and on the 

associated Excel PCM maintenance spreadsheet do not agree.  The identification 
number on the PCM microscope is “5,” but the identification number recorded on the 
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associated Excel spreadsheet is “1.”  In addition, the routine maintenance (i.e., cleaning) 
is not documented. 

 
b) The Excel spreadsheet for Plasma Asher Calibration does not include a field to record 

the identity of the individual performing the calibration activity. 
 

Refer to Checklist Nos. 5.8.1, 6.4.3.2 and 6.16.1. 
 
Recommended Corrective Action – Ensure that the information recorded in instrument-
specific calibration spreadsheets is both traceable to the instrument specified, and that the 
person performing the calibration activities is identified. 

 
11. A review of the laboratory Quality Assurance Manual (QAM) prior to performing the on-site 

audit revealed the following inconsistencies between the written procedures in the QAM and 
the actual procedures observed by the audit team. 

 
a) Section A.12.3.9 of the QAM states, “The low temperature plasma asher is calibrated 

quarterly to provide the calculated time needed to remove 10% of the collapsed mixed 
cellulose ester filter,” however, during the evaluation of the sample preparation area the 
preparation technician and other laboratory personnel stated that the plasma asher is 
calibrated to remove 5% of the collapsed filter.  

 
b) Although the individual laboratory training files made available to the audit team are very 

well organized and contain the majority of the elements described in Section 2.9 of the 
QAM, the following records or documentation were not included in each of the files 
provided: 

 

• Resumes. 

• Description of job responsibilities. 

• Documentation of understanding of ethics policy. 
 
c) The laboratory SOP for sample preparation and analysis by ISO 10312 is omitted from 

Section A.2 (Standard Operating Procedures) of the QAM.   
 

Refer to Checklist Nos. 6.5.4.1, 7.14.2, and 10.3.5. 
 

Recommended Corrective Action – Ensure that all of the laboratory’s written procedures 
reflect activities as they are actually performed. 

  
12. A review of the laboratory’s quarterly ambient air monitoring data revealed the detection of 

0.005 S/cc (1 structure) chrysotile from a sample collected in the PLM area on December 
14, 2007, however, no documentation was available regarding what actions were taken or if 
any were necessary.  When brought to the attention of the Laboratory Manager by the audit 
team, the Laboratory Manager stated that cleaning was performed prior to commencing with 
sample analyses, but that a second set of ambient air samples were not collected to 
demonstrate the effectiveness of the cleaning.  Although the detection itself is not of 
significant concern, a record of the action taken should have been documented and an 
additional set of ambient air samples should have been collected.  Refer to Checklist No. 
10.6.2. 
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Recommended Corrective Action – If contamination is detected during ambient air 
monitoring, ensure that all action taken resolve the source of contamination and prevent a 
reoccurrence are documented. 

 
CONCLUSIONS 
 
The on-site evaluation revealed that the EMSL Analytical, Inc. Laboratory in Beltsville, Maryland 
has sufficient space, analytical equipment, and personnel to receive, prepare, and analyze 
samples in compliance with the current Libby-specific guidance documents.  The personnel 
interviewed appeared to be well-trained, experienced, and knowledgeable in the analysis of 
various matrices for asbestos and non-asbestos materials by phase contrast microscopy (PCM), 
polarized light microscopy (PLM), and transmission electron microscopy (TEM).  The work 
spaces evaluated were clean and well organized, and the documentation reviewed was 
accurate and complete. 
 
Although none of the deficiencies identified in this report are significant in nature and none 
directly affect the integrity of the data reported from the analytical tests performed, application of 
the corrective action is necessary to enhance the traceability and accuracy of those documents 
and procedures determined by the audit team to be incomplete or inconsistent. 
  
All laboratory personnel interviewed were cooperative, and readily answered all questions 
posed by the audit team.  The management of the laboratory appeared to be responsive to the 
identified deficiencies. 
 
 

2019-07142008-2



ATTACHMENT 

2019-07142008-2



LIBBY SITE AND LIBBY ACTION PLAN-SPECIFIC ASBESTOS LABORATORY ON-SITE AUDIT CHECKLIST 
 

USEPA  Date(s) of On-site: May 13-14, 2008  
 

EMSL-Beltsville On-site Audit Checklist_fnl.doc  QATS Form 70-050F075R00, 04-17-2008 
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Telephone:   301.937.5700 
  

    

    
  

    

  
  

    

Laboratory Personnel Contacted  
 

    

Name 
 

Title 

Robert DeMalo 
 

Sr. Vice President, Laboratory Services 

Joseph Centifonti 
 

Laboratory Manager/Southeast Regional Manager 
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Project Manager/Special Projects 
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QC Coordinator (Westmont) 
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Assistant Laboratory Manger/TEM Analyst 
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Office Manager 

Patrick Malone 
 

PLM Analysts 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

   

   

   

Evaluation Team 
  

   

Name 
 

Title 
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EPA Region 8, Senior Environmental Scientist/Chemist 
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1.0 LABORATORY STATUS Yes No Comments 

1.1 Is the laboratory currently receiving samples from Libby Superfund Site 
Operable Units(s)? 

 
 

 
 

 

If “YES,” complete the following table:  

Operable Unit(s) & Applicable SAP or QAPP Matrices Analytical Methods/SOPs 

Operable Unit 3 Tree Bark TEM 

The laboratory originally received samples during the year 2002 and than not again until the OU3 tree bark samples,  
which were prepared at the EMSL Westmont, New Jersey laboratory and shipped to the EMSL Beltsville laboratory for 
TEM analysis. 

 

2.0 LABORATORY SECURITY Yes No Comments 

2.1 Are visitors required to sign in?    

2.2 Are all entrances to the laboratory locked, except the entrance to the 
reception area? 

 
 

 
 

 

 

3.0 PROJECT INITIATION/PROJECT MANAGEMENT Yes No Comments 

3.1 Is there a designated project manager or project management team for 
samples received from Libby OUs? 

 
 

 
 

 
Charles LaCerra. 

3.2 Are project-specific requirements communicated to laboratory staff? 
 

3.2.1 Are these requirements tracked and controlled? 

 
 

 

 
 

 

Refer to the Audit report for the 
EMSL Westmont laboratory 
performed on April 22-24, 2008. 

3.3 Are modifications to laboratory activities communicated to laboratory staff? 
 

3.3.1 Are modifications tracked and controlled? 

 
 

 
 

 
 

 
 

 

3.4 Are the resolutions to problems resolved during the weekly laboratory 
conference calls communicated to laboratory staff? 

 
 

 
 

 

 

4.0 SAMPLE RECEIPT, LOG-IN, STORAGE, & TRACKING Yes No Comments 

4.1 Is the sample receiving area adequate, clean, and orderly?    

4.2 Is the sample receiving area secured against unauthorized personnel?    

Personnel Interviewed 

Name Title Experience 

Lisa Bosworth Office Manager 6 years 

   

Additional comments: 
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4.0 SAMPLE RECEIPT, LOG-IN, STORAGE, & TRACKING Yes No Comments 

4.3 Sample Receipt    

4.3.1 Is there a sample custodian and designated alternate responsible for 
sample receipt and log-in?    

 
 

 
 

 

4.3.2 Is the custodian or alternate available to receive and log-in samples at 
any time delivery services are operating? 

 
 

 
 

 

4.3.3 Are sample shipping containers opened in a HEPA hood to both 
minimize personal exposure and safeguard against laboratory 
contamination? 

 
 

 

 
 

 

 
 
As necessary. 

4.3.4 Does the sample custodian verify and record the following when 
inspecting shipments and reviewing documentation: 

 
4.3.4.1 Presence and condition of custody seals? 

 
4.3.4.2 Presence or absence of Chain-of-Custody (COC) records? 

 
4.3.4.3 Presence or absence of air bill sticker(s)? 

 
4.3.4.4 Sample condition? 

 
4.3.4.5 Presence of packaging or packing material which could compromise 

samples (i.e., vermiculite & polystyrene)? 
 

4.3.4.6 Problems/discrepancies between samples, documentation, client 
requests, etc.? 

 
4.3.4.7 Bulk and air samples received separately? 

 
 
 

 
 

 
 

 
 

 
 
 

 
 
 

 
 

 

 
 
 

 
 

 
 

 
 

 
 
 

 
 
 

 
 

 

 
 
 
 
 
 
 
 
 
 

4.3.5 Are (COC) records signed and dated at the time of sample receipt?    

4.3.6 Is a system in place to contact the client in case of absent 
documentation, or discrepancies between COCs, client requests, etc.? 

 
 

 
 

 

4.3.7 Are subsequent resolutions to problems and discrepancies documented?    

4.4 Sample Identification    

4.4.1 Are sample receipt identification logbooks, or a LIMS, used to log-in 
samples and assign unique laboratory identification numbers? 

 
 

 
 

 

4.4.2 Does the logbook or logging system serve as a direct cross-reference 
between laboratory ID numbers and client ID numbers? 

 
 

 
 

 

4.4.3 When samples are split in the laboratory, is there a method in place to 
assign laboratory numbers to track the sample back to the original 
sample? 

 
 

 

 
 

 

 

Additional comments: 
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4.0 SAMPLE RECEIPT, LOG-IN, STORAGE, & TRACKING Yes No Comments 

4.5 Sample Storage    

4.5.1 Are storage facilities sufficient?    

4.5.2 Is the sample storage area secured to prevent entry of unauthorized 
personnel? 

 
 

 
 

 

4.5.3 Does the sample custodian keep storage logbooks?    

4.5.4 Are samples easy to locate from logbook references? NA NA  

4.6 Sample Tracking    

4.6.1 Is a system in place to keep track of samples and prepared samples 
entering and leaving the storage, sample preparation, and analysis 
areas? 

 
 

 

 
 

 

 

4.6.2 Are the retention and/or disposal of unused portions of samples and 
prepared samples documented? 

 
 

 
 

Prepared samples are archived 
in Westmont, NJ  

4.7 Standard Operating Procedures (SOPs)    

4.7.1 Do laboratory personnel have access to current project-specific SOPs, 
laboratory modifications, and other pertinent guidance documents?  

 
 

 
 

   

4.7.2 Are the applicable laboratory SOPs available and followed by laboratory 
personnel (list)? 

 
 

 
 

 

Document Title Control No. Description 

EMSL QAM Revision IX (April 2007) Section 5.0 

   

All laboratory SOPs and other quality documents are available on the laboratory e-link (intranet) or in organized binders, which 
are located in the laboratory manager’s office.   

4.8 Document Control: Yes No Comments 

4.8.1 Are all logbooks, notebooks, forms, or other laboratory documents 
legible, accurate, and complete (list)? 

 
 

 
 

 

Document Title Description/Comments 

  

  

  

  

Additional comments  
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5.0 PHASE CONTRAST MICROSCOPY (PCM) Yes No Comments 

5.1 Is the PCM area adequate, clean, and orderly?    

5.2 Are steps taken to prevent the cross-contamination of equipment, supplies, 
and reagents? 

 
 

 
 

 

Personnel Interviewed 

Name Title Experience 

Brett Macey Assistant Laboratory Manager 9 years 

   

5.3 Methods and Libby-Specific Guidance Documents Yes No Comments 

5.3.1 Are the applicable guidance documents available for reference:  
 

5.3.1.1 NIOSH Method 7400 (Issue 2), 1994? 

 
 

 

 
 

 

 

5.3.2 Laboratory Modification LB-000015: 
 
5.3.2.1 Overload rejection criteria of > 25%? 

 
5.3.2.2 If samples are visibly overloaded or contain lose debris, is an 

indirect preparation performed? 
 

5.3.2.3 Is the observance of non-countable long fibers noted? 

 
 

 
 
 

 
 

 

 
 

 
 
 

 
 

 

 

5.4 Equipment    

5.4.1 Are the microscopes used to analyze samples equipped with the 
following: 

 
5.4.1.1 Positive phase contrast, with green or blue filter? 

 
5.4.1.2 Adjustable field iris? 

 
5.4.1.3 Eyepiece (8 to 10X)? 

 
5.4.1.4 Phase magnification (40 to 45X)?  

 
5.4.1.5 Walton-Beckett Graticule? 

 
5.4.1.6 Stage micrometer with 0.01 mm subdivisions? 

 
 
 

 
 

 
 

 
 

 
 

 
 

 

 
 
 

 
 

 
 

 
 

 
 

 
 

 

 

5.4.2 Are microscope and phase ring alignment checks conducted daily?    

5.4.3 Are resolution checks performed weekly using an HSE/NPL slide?    

5.4.4 Are maintenance and calibration activities recorded?   Refer to Finding No.1 of the On-
site Summary Report. 

5.4.5 Are filters prepared as described in the applicable method(s)?    

5.4.6 Are filter preparation slides stored in fiber/dust free environment?    

Additional comments: 
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5.0 PHASE CONTRAST MICROSCOPY (PCM) Yes No Comments 

5.5 Sample Analysis    

5.5.1 Are the appropriate counting rules used (A or B)?    

5.5.2 How are the fields and fibers tracked and recorded? ---- ---- A counter is used. 

5.6 Quality Control    

5.6.1 Is each analyst provided a minimum of one reference slide per work 
day? 

   

5.6.2 Are recounts analyzed at a frequency of 1 per 10 samples analyzed?    

5.6.3 Are recounts performed by the same analysts on the same microscope?    

5.7 Standard Operating Procedures (SOPs)    

5.7.1 Do laboratory personnel have access to current project-specific SOPs, 
laboratory modifications, and other pertinent guidance documents?  

 
 

 
 

 

5.7.2 Are the applicable laboratory SOPs available and followed by laboratory 
personnel (list)? 

 
 

 
 

 

Document Title Control No. Description 

EMSL NIOSH7400SOP April 30, 2008 PCM NIOSH 7400 

All laboratory SOPs and other quality documents are available on the laboratory e-link (intranet) or in organized binders, which 
are located in the laboratory manager’s office.   

5.8 Document Control Yes No Comments 

5.8.1 Are all logbooks, notebooks, forms, or other laboratory documents 
legible, accurate, and complete (list)? 

 
 

 
 

Refer to Finding Nos.1 & 10.a of 
the On-site Summary Report. 

Document Title Description/Comments 

PCM Calibration Sheet Calibration of PCM microscope and counters 

PCM QC Analysis Sheet Recount and reference slide analyses 

  

Additional comments: 
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

6.1 Are the grid preparation areas adequate, clean, and orderly?    

6.2 Are bulk samples prepared in an area separate from that used to prepare air 
and dust samples? 

 
 

 
 

 

6.3 Are steps taken to prevent the cross-contamination of equipment, supplies, 
and reagents? 

 
 

 
 

 

Personnel Interviewed 

Name Title Experience 

Brett Macey Assistant Laboratory Manager 9 years 

   

   

6.4 Equipment Yes No Comments 

6.4.1 Drying oven & muffle furnace: 
 

6.4.1.1 Checked routinely and recorded in a permanent logbook?  

 
 

 

 
 

 

 
Refer to Finding No. 2 of the On-
site Summary Report. 

6.4.2 Analytical balances: 
 
6.4.2.1 Located away from drafts and areas subjected to rapid temperature 

changes? 
 

6.4.2.2 Checked routinely and recorded in a permanent logbook? 
 

6.4.2.3 Calibrated within the last 12 months by a certified technician? 

 
 
 

 
 

 
 

 

 
 
 

 
 

 
 

 

 

6.4.3 Plasma Asher: 
 

6.4.3.1 Calibrated on a routine basis? 
 

6.4.3.2 Checked routinely and recorded in a permanent logbook? 

 
 

 
 

 

 
 

 
 

 

 
 
 
Refer to Finding No. 10 of the 
On-site Summary Report. 

6.4.4 Sputter Coater (Vacuum evaporator): 
 

6.4.4.1 Calibrated on a routine basis? 
 

6.4.4.2 Checked routinely and recorded in a permanent logbook? 

 
 

 
 

 

 
 

 
 

 

 
 

6.4.5 Ventilation Hoods: 
 

6.4.5.1 Checked routinely and recorded in a permanent logbook? 

 
 

 

 
 

 

 

Additional comments:  
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

6.5 Preparation of Air Filters    

6.5.1 What method(s) does the laboratory use to prepare air samples for TEM 
analysis: 

 
6.5.1.1 40 CFR, Chapter 1, Part 763, Subpart E (AHERA)?  

 
6.5.1.2 ISO 10312:1195 E - Determination of Asbestos Fibers? 

 
 
 

 
 

 

 
 
 

 
 

 

 

6.5.2 LB000053 – Is indirect preparation performed on air samples which are 
visibly overloaded or contain loose debris? 

 
 

 
 

 

6.5.3 Are filters collapsed (cleared) by the “hot block” or a similar technique 
(describe technique)? 

 
 

 
 

 
“Hot block” is used. 

6.5.4 Is plasma etching performed on collapsed filters? 
 

6.5.4.1 Is a 10% layer of the collapsed surface removed during etching? 

 
 

 

 
 

 

 
Refer to Finding No. 11 of the 
On-site Summary Report. 

6.5.5 Once the filters have been collapsed, are samples transferred to a 
vacuum evaporator for application of a 1 to 5 mm section of graphite 
rod? 

 
 

 

 
 

 

 

6.5.6 Are excised filter sections placed, carbon side down, on the 
appropriately labeled grid, and cleared using a Jaffe Washer or an 
equivalent technique (describe)?  

 
 

 

 
 

 

 
Acetone is used for a minimum 
of minutes. 

6.5.7 Are samples checked for remaining filter residue after clearing? 
 

6.5.7.1 If residue remains, is condensation washing or an equivalent 
technique used (describe technique)? 

 
 
 

 

 
 
 

 

 
 
 
Remain in Jaffe Washer. 

Additional comments:  
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

6.6 Dust Sample Preparation    

6.6.1 What method(s) does the laboratory use to prepare dust samples for 
TEM analysis: 

 
6.6.1.1 ASTM D 5755-03 - Microvacuum Sampling and Indirect Analysis of 

Dust by TEM?   

 
 
 
 

 

 
 
 
 

 

 
 
 
 

6.7 Libby-Specific Indirect Sample Preparation without Ashing    

6.7.1 Are the applicable Libby guidance documents available for reference:  
 

6.7.1.1 SOP EPA-Libby-08 (Rev. 0) - Indirect Preparation of Air and Dust 
Samples for TEM Analysis?  

 
 
 

 

 
 
 

 

 

6.7.2 LB000053 – Is indirect preparation without ashing performed on non-
investigative samples with the applicable sample prefix codes? 

 
NA 

 
NA 

Refer to “Additional comments” 
below. 

6.7.3 Sample filtration: 
 

6.7.3.1 Are air cassettes examined for loose material? 
 

6.7.3.1.1 If no loose material is evident, is a portion of the air samples 
retained? 

 
6.7.3.1.2 If loose material is evident, is it filtered along with the air filter? 

 
6.7.3.2 Are air filters, loose material, and dust rinsed into a beaker and 

brought to a final volume of 100 ml with particle-free water?  
 

6.7.3.2.1 Adjusted to a pH of 3-4 with a 10% solution of glacial acetic 
acid? 

 
6.7.3.2.2 Sonicated for 3 minutes and allowed to settle for 2 minutes prior 

to filtering? 
 

6.7.3.3 Are the appropriate aliquots of filtrate passed through a disposable 
25 mm filter assembly with a 0.2 µm MCE filter with a 5.0 µm MCE 
support pad? 

 
6.7.3.3.1 Are three secondary filters prepared using 50 ml, 25 ml and 10 

ml, with greater or lesser volumes acceptable for overloaded air 
samples? 

 
 

NA 
 
 

NA 
 

NA 
 
 

NA 
 
 

NA 
 
 

NA 
 
 
 

NA 
 
 
 

NA 

 
 

NA 
 
 

NA 
 

NA 
 
 

NA 
 
 

NA 
 
 

NA 
 
 
 

NA 
 
 
 

NA 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

6.7.4 Are serial dilutions performed as necessary? NA NA  

6.7.5 Are TEM grids prepared as described in Section 6.5 of this checklist?    

Additional comments:   
 
All Libby samples received by EMSL are currently prepared on slides at the Westmont, New Jersey laboratory and shipped to 
a branch laboratory for final preparation TEM grids and analyzed.  Although the Beltsville laboratory only receives Libby 
samples after they have been prepared on slides, the audit team evaluated the laboratory’s capabilities (i.e., facilities and 
equipment) to prepare samples of various matrices on slides should it be necessary.  The laboratory has the necessary 
facilities, equipment, and personnel to perform indirect preparations as described in the applicable guidance documents.  
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

6.8 Libby-Specific Indirect Sample Preparation with Ashing    

6.8.1 Are the applicable Libby guidance documents available for reference:  
 

6.8.1.1 SOP EPA-Libby-08 (Rev. 0) - Indirect Preparation of Air and Dust 
Samples for TEM Analysis?  

 
6.8.1.2 LB000053 – Is indirect preparation with ashing performed on 

investigative samples with the applicable sample prefix codes?  

 
 
 

 
 
 

 

 
 
 

 
 
 

 

 
 
 
 
 
Refer to “Additional comments” 
below. 

6.8.2 Initial filtration: 
 

6.8.2.1 Are air cassettes examined for loose material? 
 

6.8.2.1.1 If no loose material is evident, are a portion of the air samples 
retained? 

 
6.8.2.1.2 If loose material is evident, is it filtered and ashed along with the 

air filter? 

 
 

NA 
 
 

NA 
 
 

NA 

 
 

NA 
 
 

NA 
 
 

NA 

  

6.8.3 Ashing: 
 

6.8.3.1 Are filters covered with aluminum foil and placed in a plasma 
asher? 

 
6.8.3.1.1 Is the plasma asher operated at minimum power? 

 
6.8.3.1.2 Is 100% ashing confirmed by visual observation? 

 
 
 

NA 
 

NA 
 

NA 

 
 
 

NA 
 

NA 
 

NA 

 

6.8.4 Final filtration: 
 

6.8.4.1 Is ash residue rinsed into a beaker and brought to a final volume of 
100 ml with particle-free water?  

 
6.8.4.1.1 Adjusted to a pH of 3-4 with a 10% solution of glacial acetic 

acid? 
 

6.8.4.1.2 Sonicated for 3 minutes and allowed to settle for 2 minutes prior 
to filtering? 

 
6.8.4.2 Are the appropriate aliquots of filtrate passed through a disposable 

25 mm filter assembly with a 0.2 µm MCE filter with a 5.0 µm MCE 
support pad?  

 
6.8.4.3 Are three secondary filters prepared using 50 ml, 25 ml and 10 ml, 

with greater or lesser volumes acceptable for overloaded air 
samples?  

 
 
 

NA 
 
 

NA 
 
 

NA 
 
 
 

NA 
 
 
 

NA 

 
 
 

NA 
 
 

NA 
 
 

NA 
 
 
 

NA 
 
 
 

NA 

 
 
 
 
 
 
 
 
 
 
 
 
 
  

6.8.5 Are serial dilutions performed as necessary? NA NA  

6.8.6 Are TEM grids prepared as described in Section 6.5 of this checklist?    

Additional comments:     
 
The laboratory has the necessary facilities, equipment, and personnel to perform indirect preparations as described in the 
applicable guidance documents.  
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

6.9 Water Sample Preparation    

6.9.1 What method(s) does the laboratory use to prepare water samples for 
TEM analysis: 

 
6.9.1.1 EPA Method 100.2 - Determination of Asbestos Structures Over 10 

µm in Length in Drinking Water?  

 
 
 
 

 

 
 
 
 

 

 
 
 
Refer to “Additional comments” 
below. 

6.9.2 Are samples received and filtered by the laboratory within 48 hours of 
collection? 

 
6.9.2.1 If not, are they stored in a refrigerator until filtered? 

 
NA 

 
NA 

 
NA 

 
NA 

 

6.9.3 Is the sample hand-agitated and sonicated at low power for 15 minutes, 
and hand-agitated again before aliquots are removed? 

 
NA 

 
NA 

 
 

6.9.4 Are the appropriate aliquots of the original sample poured though a 25 
mm or 47 mm MCE filter (0.22 µm or smaller pore size) with an MCE 
filter (5 µm pore size) backing pad? 

 
Note: No less than 1 mL must be used as an aliquot. 

 
 

NA 

 
 

NA 

 

6.9.5 Are TEM grids prepared as described in Section 6.5 of this checklist? NA NA  

6.10 OU3 Tree Bark Sample Preparation    

6.10.1 Are the applicable Libby guidance documents available for reference: 
 

6.10.1.1 SOP Tree-Libby-OU3 (Rev. 1) – Sampling and Analysis of Tree 
Bark for Asbestos? 

 
 
 

 

 
 
 

 

 
 
Refer to “Additional comments” 
below. 

6.10.2 Drying and Ashing: 
 

6.10.2.1 Are the diameter and thickness of the tree bark samples measured 
and recorded to an accuracy of ± 2mm? 

 
6.10.2.2 Is the entire tree bark sample weighed and placed in an oven for 

drying? 
 

6.10.2.2.1 Dried at 80º F until the weight stabilizes, a minimum of 6 hours, 
and weighed?  

 
6.10.2.3 Is the bark sample then covered and placed in a muffle furnace at 

450 º F for 18 hours, or until all organic matter has been removed, 
and weighed? 

 
6.10.2.3.1 Is the furnace ramped from 0º F to 450º F? 

 
 
 

NA 
 
 

NA 
 
 

NA 
 
 
 

NA 
 

NA 

 
 
 

NA 
 
 

NA 
 
 

NA 
 
 
 

NA 
 

NA 

 
 
 
 

Additional comments:     
 
The laboratory has the necessary facilities, equipment, and personnel to perform indirect preparations as described in the 
applicable guidance documents.  
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

6.10  OU3 Tree Bark Sample Preparation    

6.10.3 Acid Treatment: 
 

6.10.3.1 After adding approximately 1-2 ml of DI water, is 10-20 ml of 
concentrated HCl added until no further reaction is visible (approx. 
3-5 minutes)? 

 
6.10.3.2 Are samples diluted, transferred to a 100 ml container (with lid) and 

brought to a final volume of 100 ml with fiber-free DI water? 
 

6.10.3.3 Capped, inverted 5-6 times, and sonicated for 2 minutes in 
preparation for filtering? 

 
 
 
 

NA 
 
 

NA 
 
 

NA 

 
 
 
 

NA 
 
 

NA 
 
 

NA 

 

6.10.4 Filtration: 
 

6.10.4.1 Are 5-20 mLs of solution transferred to a second container and 
brought to a volume of 100 ml with fiber-free DI water? 

 
6.10.4.2 Are dilutions agitated (inverted 5-6 times) and filtered through a 47 

mm MCE filter (0.45 µm pore size)? 
 

6.10.4.2.1 Are additional dilutions prepared if the loading on the filter 
appears either too heavy (> 20%) or too light? 

 
 
 

NA 
 
 

NA 
 
 

NA 

 
 
 

NA 
 
 

NA 
 
 

NA 

 

6.10.5 Are TEM grids prepared as described in Section 6.5 of this checklist?    

6.11 Dustfall Sample Preparation    

6.11.1 Are the applicable Libby guidance documents available for reference:  
  

6.11.1.1 SOP SRC-Libby-07 Analysis of Asbestos in Dustfall Samples by 
TEM? 

 
 

 
 

 
 
 

 

 
 
Refer to “Additional comments” 
below. 

6.11.2 Sample Filtration: 
 

6.11.2.1 Is the solution from the collection cylinder poured into a clean 500 
ml graduated cylinder and brought to a final volume of 500 ml with 
fiber-free DI water? 

 
6.11.2.2 Is 250 ml of the 500 ml solution filtered through a 25 mm or 37 mm 

MCE filter (0.45 µm pore size or smaller)? 
 

6.11.2.2.1 Is a second filter prepared using a lesser volume if the dust 
loading on the secondary filter is too heavy? 

 
 
 
 

NA 
 
 

NA 
 
 

NA 

 
 
 
 

NA 
 
 

NA 
 
 

NA 

 

6.11.3 Are TEM grids prepared as described in Section 6.5 of this checklist?    

Additional comments:   
 
The laboratory has the necessary facilities, equipment, and personnel to perform indirect preparations as described in the 
applicable guidance documents.  
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

6.12 OU3 Duff Sample Preparation    

6.12.1 Are the applicable Libby guidance documents available for reference:  
  

6.12.1.1 SOP Duff-Libby-OU3 (Rev. 0) – Sampling and Analysis of Duff for 
Asbestos? 

 
 
 

 

 
 
 

 

 
 
Refer to “Additional comments” 
below. 

6.12.2 Drying and Ashing: 
 

6.12.2.1 Are the appropriate number of aluminum trays weighed and tared? 
 

6.12.2.1.1 For tracking purposes, is each tray marked with a unique 
number? 

 
6.12.2.2 Are trays filled to approximately ¾ and dried at 60º F until the 

weight stabilizes, a minimum of 10 hours, and weighed? 
 
6.12.2.3 Are dried duff samples transferred to covered pans and placed in a 

muffle furnace at 450º F for 18 hours, or until all organic matter has 
been removed, and weighed? 

 
6.12.2.4 Are ashed samples transferred to Zip-lock bags and homogenized? 

 
6.12.2.4.1 If an individual sample was split between multiple trays, was it 

combined into one Zip-lock bag? 

 
 

NA 
 
 

NA 
 
 

NA 
 
 
 

NA 
 

NA 
 
 

NA 

 
 

NA 
 
 

NA 
 
 

NA 
 
 
 

NA 
 

NA 
 
 

NA 

 
 
 
 
 
 

6.12.3 Acid Treatment: 
 

6.12.3.1 After adding approximately 1-2 ml of DI water to 0.25 grams 
(measured to ± 0.01 g) of ashed sample, is 10-20 ml of 
concentrated HCl added until no further reaction is visible (approx. 
3-5 minutes)? 

 
6.12.3.2 Are samples diluted, transferred to a 100 ml container (with lid) and 

brought to a final volume of 100 ml with fiber-free DI water? 
 

6.12.3.3 Capped, inverted 5-6 times, and sonicated for 2 minutes in 
preparation for filtering? 

 
 
 
 
 

NA 
 
 

NA 
 
 

NA 

 
 
 
 
 

NA 
 
 

NA 
 
 

NA 

 

6.12.4 Filtration: 
 

6.12.4.1 Are 0.1 to 1.0 ml of solution transferred to a second container and 
brought to a volume of 100 ml with fiber-free DI water? 

 
6.12.4.2 Are dilutions agitated (inverted 5-6 times) and filtered through a 47 

mm MCE filter (0.45 µm pore size)? 
 

6.12.4.2.1 Are additional dilutions prepared if the loading on the filter 
appears either too heavy (> 20%) or too light? 

 
 
 

NA 
 
 

NA 
 
 

NA 

 
 
 

NA 
 
 

NA 
 
 

NA 

 

6.12.5 Are TEM grids prepared as described in Section 6.5 of this checklist?    

Additional comments:  
 
The laboratory has the necessary facilities, equipment, and personnel to perform indirect preparations as described in the 
applicable guidance documents.  
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

6.13 Grid Preparation/filtrate Storage    

6.13.1 For indirect preparations, are remaining filtrate filtered onto the 
appropriate filter(s) to be archived? 

 
 

 
 

Refer to “Additional comments” 
below. 

6.13.2 Are all remaining filters and filter portions labeled prior to archiving?   Refer to “Additional comments” 
below. 

6.13.3 Are grid preparations stored in a dust free environment, and in a manner 
which will allow them to be easily located for analysis? 

 
 

 
 

 

6.14 Quality Control Samples    

6.14.1 LB-000029b - Are quality control samples prepared at the described 
frequency: 

 
6.14.1.1 Laboratory blanks (LB) prepared at a frequency of 4%?  

 
6.14.1.2 Re-preparations prepared at a frequency of 1%?  

 
6.14.1.2.1 Are re-preparation samples selected as described? 

 
 
 

NA 
 

NA 
 

NA 

 
 
 

NA 
 

NA 
 

NA 

Refer to “Additional comments” 
below. 
 
 
 

6.15 Standard Operating Procedures (SOPs)    

6.15.1 Do laboratory personnel have access to current project-specific SOPs, 
laboratory modifications, and other pertinent guidance documents?  

 
 

 
 

 

6.15.2 Are the applicable laboratory SOPs available and followed by laboratory 
personnel (list)? 

 
 

 
 

 

Document Title Control No. Description 

EMSL.ASTM5755.SOP Not recorded by audit team ASTM 5755 procedure 

EMSL.AHERA.SOP Not recorded by audit team 40 CFR Part 73 Appendix A 

EMSL.WATER.100.2SOP Not recorded by audit team EPA/600/R-94/134 

EMSL.WATER.100.1SOP Not recorded by audit team EPA/600/4-83-043 

All laboratory SOPs and other quality documents are available on the laboratory e-link (intranet) or in organized binders, which 
are located in the laboratory manager’s office.   

6.16 Document Control Yes No Comments 

6.16.1 Are all logbooks, notebooks, forms, or other laboratory documents 
legible, accurate, and complete (list)? 

 
 

 
 

Refer to Finding No. 10 of the 
On-site Summary Report. 

Document Title Description/Comments 

Plasma Asher Calibration Log Monthly Calibration Log stored electronically on the laboratory’s server 

  

Additional comments:    
 
All remaining filtrate and filter materials remaining from direct and indirect sample preparations are archived at the EMSL 
laboratory in Westmont, New Jersey.  Blanks and duplicates are prepared on slides at EMSL’s Westmont, New Jersey 
laboratory. 
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7.0 TEM ANALYSIS Yes No Comments 

7.1 Are TEM areas adequate, clean, and orderly?    

7.2 Are steps taken to prevent the cross-contamination of equipment, supplies, 
and reagents? 

 
 

 
 

 

 Personnel Interviewed 

Name Title Experience 

Brett Macey Assistant Laboratory Manager 9 years 

   

   

7.3 Methods and Libby-Specific Guidance Documents Yes No Comments 

7.3.1 What method(s) does the laboratory use to analyze samples TEM: 
 

7.3.1.1 40 CFR, Chapter 1, Part 763, Subpart E (AHERA)?  
 

7.3.1.2 ISO 10312:1995 E - Determination of Asbestos Fibers? 
 

7.3.1.3 ASTM D 5755-03 - Microvacuum Sampling and Indirect Analysis of 
Dust by TEM?   

 
7.3.1.4 EPA Method 100.2 - Determination of Asbestos Structures Over 10 

µm in Length in Drinking Water?  
 

7.3.1.5 EPA 600/R-93/116 - Method for the Determination of Asbestos in 
Bulk Building Materials? 

 
 

 
 

 
 
 

 
 
 

 
 
 

 

 
 

 
 

 
 
 

 
 
 

 
 
 

 

 

7.3.2 Are the applicable Libby guidance documents available for reference:  
 
7.3.2.1 SOP Tree-Libby-OU3 (Rev. 1) – Sampling and Analysis of Tree 

Bark for Asbestos? 
 
7.3.2.2 SOP Duff-Libby-OU3 (Rev. 0) – Sampling and Analysis of Duff for 

Asbestos? 
 

7.3.2.3 SOP SRC-Libby-07 Analysis of Asbestos in Dustfall Samples by 
TEM? 

 
 
 

 
 
 

 
 
 

 

 
 
 

 
 
 

 
 
 

 

 

Additional comments: 
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7.0 TEM ANALYSIS Yes No Comments 

7.4 TEM Instrumentation    

7.4.1 Does TEM instrumentation meet the following requirements: 
 

7.4.1.1 Capable of being operated at between 80 and 120 kV? 
 

7.4.1.2 Electron diffraction (ED) and energy dispersive X-ray (EDX) 
capabilities? 

 
7.4.1.3 Fluorescent screen with an inscribed or overlaid calibrated scale?  

 
 

 
 
 

 
 

 

 
 

 
 
 

 
 

 

 

7.4.2 Are the instruments equipped with thin film or beryllium windows (list 
below)? 

 
---- 

 
---- 

 
Beryllium for Scope 22. 

7.4.3 Are all routine and non-routine maintenance activities recorded in 
instrument-specific logbooks? 

 
 

 
 

 

Instrument No. Make Model Capabilities 

Scope 22 Joel 100CXII Beryllium Window 

Scope 28 This instrument is out of service and primarily used for parts. 

 

7.5 Instrument Calibration Yes No Comments 

7.5.1 Is the TEM screen magnification calibrated monthly, or after service, 
using a grating replica?  

 
 

 
 

Calibrated at 19K and 10K 
magnification. 

7.5.2 Is the ED camera constant calibrated weekly?   Calibrated monthly. 

7.5.3 Is the diameter of the cross-over (spot diameter) calibrated every three 
months? 

 
 

 
 

 
Calibrated monthly. 

7.5.4 Is the low beam dose verified every three months?    

7.5.5 EDX Analyzer: 
 

7.5.5.1 Are Cu and K keV’s checked daily?  
 

7.5.5.2 Is detector resolution checked twice a year? 
 

7.5.5.3 Is Na sensitivity checked every three months? 
 

7.5.5.4 Is chrysotile fibril sensitivity checked every three months? 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 

 

7.5.6 Are instrument calibration records maintained in instrument-specific 
logbooks? 

 
 

 
 

 

Additional comments: 
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7.0 TEM ANALYSIS Yes No Comments 

7.6 Reference Materials    

7.6.1 Does the laboratory maintain a library of reference materials on all 
asbestos and other fiber types?  

 
 

 
 

 

7.6.2 Are instrument-specific reference spectra collected during the mentoring 
program available for the classification of particles observed in Libby 
field samples: 

 
7.6.2.1 USGS Glass BIR-1G (freezer milled)? 
 
7.6.2.2 Libby Amphibole? 

 
 
 
 

 
 

 

 
 
 
 

 
 

 

 
 
 
 
Performed in December, 2007. 
 
Performed in April, 2008. 

7.7 Grid Acceptance/Rejection Criteria    

7.7.1 Grid preparation rejection criteria: 
 
7.7.1.1 The replica is too dark due to poor dissolution? 

 
7.7.1.2 Replica is doubled or folded? 

 
7.7.1.3 LB-000016a (AHERA) and LB-000031a (ISO) rejection criteria: 
 

7.7.1.3.1 Replica has > 25% obscuration rejected? 
 

7.7.1.3.2 Replica has < 50 intact grid openings? 

 
 

 
 

 
 
 
 

 
 

 

 
 

 
 

 
 
 
 

 
 

 

 

7.8 AHERA    

7.8.1 Are structures identified accordingly: 
 

7.8.1.1 Structures designated Fibers (F), Bundles (B), Clusters (C) or 
Matrices (M)? 

 
7.8.1.2 Identification of asbestos structures by Electron Diffraction (ED)? 
 

7.8.1.2.1 How often are ED patterns captured and recorded? 
 

7.8.1.3 Identification of asbestos structures by Energy Dispersive X-ray 
Analysis (EDXA)? 

 
7.8.1.3.1 How often is EDXA analysis performed and recorded?  

 
7.8.1.4 Are chrysotile structures identified by either ED pattern or EDXA? 

 
7.8.1.5 Are amphibole structures identified by both ED pattern and EDXA? 

 
 
 

 
 

 
 

---- 
 
 

 
 

---- 
 

 
 

 

 
 
 

 
 

 
 

---- 
 
 

 
 

---- 
 

 
 

 

 
 
 
 
 
 
 
As required. 
 
 
 
 
As required. 

Additional comments: 
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7.0 TEM ANALYSIS Yes No Comments 

7.8  AHERA    

7.8.2 Counting/stopping rules:  
 

7.8.2.1 Are enough grid openings (GOs) counted to meet the analytical 
sensitivity required? 

 
 
 

 

 
 
 

 

 
 

7.8.3 Is approximately half of the pre-determined filter area analyzed on one 
grid preparation and the remaining half on a second grid preparation? 

 
 

 
 

 

7.8.4 LB-000016a- Structure counting & recording modifications: 
 

7.8.4.1 Are non-asbestos material (NAM) structures being recorded? 
 
7.8.4.2 Is “ND” used to document when no structures are detected in a grid 

opening? 
 

7.8.4.3 Samples classified as investigative or non-investigative per 
LB-000053: 

 
7.8.4.3.1 Aspect ratio of 3:1 applied for investigative samples? 

 
7.8.4.3.2 Aspect ratio of 5:1 applied for non-investigative samples? 

 
7.8.4.4 How are the overall dimensions of CD and MD structures 

measured? 
 

7.8.4.4.1 Is the length of only the longest protruding fiber recorded for 
dispersed clusters and matrices? 

 
7.8.4.5 Are non-countable structures recorded, but identified as non-

countable and excluded from density and concentration results? 
 

7.8.4.6 Is the entire length of a fiber recorded for structures originating in 
one grid opening and extending into an adjacent grid opening? 

 
 

 
 
 

 
 
 

 
 

 
 

 
 
 

 
 
 

 
 
 

 
 
 

 

 
 

 
 
 

 
 
 

 
 

 
 

 
 
 

 
 
 

 
 
 

 
 
 

 

 
 
 
 
 
 
 
 
 
 
Refer to Finding No. 5 of the 
On-site Summary Report. 

7.9 ISO 10312:1995    

7.9.1 Are structures identified accordingly:  
 

7.9.1.1 Are primary and secondary structures counted and recorded as 
described in ISO 10312, Annex C?  

 
7.9.1.2 Is fiber identification performed as described in ISO 10312, 

Annex D?  

 
 
 

 
 
 

 

 
 
 

 
 
 

 

 

7.9.2 Are at least two grid specimens prepared from each filter to perform 
structure counts? 

 
 

 
 

 

Additional comments: 
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7.0 TEM ANALYSIS Yes No Comments 

   7.9  ISO 10312:1995    

7.9.3 LB-000031a - Structure counting & recording modifications: 
 

7.9.3.1 Are non-asbestos material (NAM) structures being recorded? 
 
7.9.3.2 Samples classified as investigative or non-investigative per 

LB-000053: 
 

7.9.3.2.1 Is an aspect ratio of 3:1 applied for investigative samples? 
 

7.9.3.2.2 Is an aspect ratio of 5:1 applied for non-investigative samples? 
 

7.9.3.3 Are structures that intersect non-countable grid bars (top and left) 
recorded, but identified as non-countable and excluded from density 
and concentration results? 

 
7.9.3.4 Is the entire length of the structure recorded if a structure originates 

in one grid opening and extends into an adjacent grid opening, 
provided it does not intersect a non-counting grid bar? 

 
7.9.3.5 Is the observed length recorded for a structure which intersects both 

counting and non-counting grid bars? 

 
 

 
 
 
 
 

 
 

 
 
 
 

 
 
 
 

 
 
 

 

 
 

 
 
 
 
 

 
 

 
 
 
 

 
 
 
 

 
 
 

 

 
 
 
 
 
 
 
Refer to Finding No. 5 of the 
On-site Summary Report. 

7.10 OU3 Tree Bark and Duff Sample Analysis    

7.10.1 Are these samples analyzed according to ISO 10312:1995 E?    

7.10.2 Are counting rules for investigative samples applied?    

7.10.3 Is chrysotile (if observed) recorded?   According to OU3 SAP & SOPs. 

7.11 Other Laboratory Modifications    

7.11.1 LB000030 – ISO 10312, ASTM 5755 and EPA 100.2: 
 

7.11.1.1 Are detailed sketches of all asbestos structures observed, up to a 
maximum of 50 structures/samples, included? 

 
 
 

 

 
 
 

 

 

7.11.2 LB-000084 - Abundant Chrysotile Modification: 
 

7.11.2.1 Is the chrysotile count terminated at the end of the grid opening in 
which the 50

th
 chrysotile structure is counted, with subsequent grid 

openings recorded with an “*” at the end of the grid opening (e.g., 
B1-1*)? 

 
 
 
 
 

 

 
 
 
 
 

 

 

Additional comments: 
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7.0 TEM ANALYSIS Yes No Comments 

    7.11  Other Laboratory Modifications    

7.11.3 LB000066c – AHERA, ISO 10312 and ASTM 5755: 
 

7.11.3.1 Are all NAM particles referred to as “close calls” recorded? 
 

7.11.3.2 Is the structure comment field used to record all probable mineral 
classifications (i.e., AC, AM, AN, CH, TR, PY, WR, WRTA)? 

 
7.11.3.3 Is the structure comment field used to record NaK, NaX, XK, or XX?  

 
7.11.3.4 Are EDS spectra recorded at the correct frequency: 

 
7.11.3.4.1 For samples with less than 5 LA + “close call” particles, are the 

EDS recorded for each particle? 
 

7.11.3.4.2 For samples with more than 5 LA + “close call” particles, are a 
minimum of one EDS per type recorded, up to a maximum of 3 
per type? 

 
7.11.3.5 Are Photomicrograph images recorded at the correct frequency: 

 
7.11.3.5.1 Whenever possible, collected for all “close call” particles, up to 5 

per sample?  
 
7.11.3.5.2 If one or more Na-K rich LA particles are present, is at least one 

photograph collected? 

 
 

 
 
 

 
 

 
 
 
 
 

 
 
 
 

 
 
 
 
 

 
 

 

 
 

 
 
 

 
 

 
 
 
 
 

 
 
 
 

 
 
 
 
 

 
 

 

 

7.11.4 LB-000077 - Stopping rule for ABS indoor air & dust field blanks (prefixes 
“EX” and “IN”): 

 
7.11.4.1 Are a maximum of 30 grid openings analyzed? 

 
 
 

 

 
 
 

 

 

7.11.5 LB-000078 - Stopping rule for ABS outdoor air field blanks (prefix “EX”): 
 

7.11.5.1 Are a maximum of 100 grid openings analyzed? 

 
 

 

 
 

 

 

7.11.6 LB-000079 – Stopping rule for ABS indoor air samples (prefix “IN”): 
 

7.11.6.1 Are a maximum of 100 grid openings analyzed? 

 
 

 

 
 

 

 

Additional comments: 
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7.0 TEM ANALYSIS Yes No Comments 

7.12 Grid Preparation Storage    

7.12.1 Are grids placed in marked grid storage boxes or other suitable 
containers and stored in a dust/fiber free environment? 

 
 

 
 

 

7.12.2 Is the location of grid preparation recorded in such a manner that they 
can be retrieved upon request in a timely manner? 

 
 

 
 

Refer to Finding No. 3 of the 
On-site Summary Report. 

7.13 Quality Control    

7.13.1 LB-000029b - Are quality control samples prepared at the frequency 
described: 

 
7.13.1.1 Recount Same (RS) - Frequency of 1%?  

 
7.13.1.2 Recount Different (RD) - Frequency of 2.5%? 

 
7.13.1.3 Verified Analysis (VA) - Frequency of 1%? 

 
7.13.1.3.1 Are samples for recount selected as described? 

 
7.13.1.4 Inter-laboratory (Interlab) - Frequency of 0.5%? 

 
7.13.1.4.1 How are interlab samples selected, distributed, and tracked? 

 
7.13.1.5 Laboratory blanks – Frequency 4%? 

 
7.13.1.5.1 Are a minimum of 10 grid openings read with no asbestos 

structures detected? 

 
 
 

NA 
 

NA 
 

NA 
 

NA 
 

NA 
 
 
 

 
 
 

 

 
 
 

NA 
 

NA 
 

NA 
 

NA 
 

NA 
 
 
 

  
 

 
 

 
 
 
The frequency of quality control 
analyses and the samples on 
which the quality control 
analyses will be performed are 
determined and assigned, 
respectively, at EMSL in 
Westmont, New Jersey.  For 
additional information refer to 
the On-site Summary Audit 
Report of the EMSL Westmont 
laboratory (April 22-24, 2008). 
 
Refer to Finding No. 4 of the 
On-site Summary Report. 
 
 

7.14 Standard Operating Procedures (SOPs)    

7.14.1 Do laboratory personnel have access to current project-specific SOPs, 
laboratory modifications, and other pertinent guidance documents?  

 
 

 
 

 

7.14.2 Are the applicable laboratory SOPs available and followed by laboratory 
personnel (list)? 

 
 

 
 

Refer to Finding No. 1.c of the 
On-site Summary Report. 

Document Title Control No. Description 

EMSL.AHERA.SOP Not recorded by audit team 40 CFR Part 73 Appendix A 

EMSL.SAED.SOP Not recorded by audit team Selected Area Electron Diffraction 

All laboratory SOPs and other quality documents are available on the laboratory e-link (intranet) or in organized binders, which 
are located in the laboratory manager’s office.   

7.15 Document Control Yes No Comments 

7.15.1 Are all logbooks, notebooks, forms, or other laboratory documents 
legible, accurate, and complete (list)? 

 
 

 
 

 
 

Document Title Description/Comments 

TEM Calibration Records Calibration records for Scope 22 

  

Additional comments:  
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

8.1 Are PLM areas adequate, clean, and orderly?    

8.2 Are steps taken to prevent the cross-contamination of equipment, supplies, 
and reagents? 

 
 

 
 

Refer to Finding No. 6 of the 
On-site Summary Report. 

Personnel Interviewed    

Name Title Experience 

G. Patrick Malone PLM Analyst 10 years 

   

   

   

8.3 Methods and Libby-specific Guidance Documents Yes No Comments 

8.3.1 Are the applicable guidance documents available for reference:  
 

8.3.1.1 NIOSH 9002, Issue 2 - Asbestos (Bulk) by PLM? 
 

8.3.1.2 EPA 600/R-93/116 - Method for the Determination of Asbestos in 
Bulk Building Materials? 

 
 

 
 
 

 

 
 

 
 
 

 

 
 
 
  

8.3.2 Are the applicable Libby guidance documents available for reference: 
 

8.3.2.1 SOP SRC-Libby-01 (Rev. 2) - Qualitative Estimation of Asbestos in 
Coarse Soil by Visual Examination Using Stereomicroscopy & 
PLM? 

 
8.3.2.2 SOP SRC-Libby-03 (Rev. 2) - Analysis of Asbestos Fibers in Soil by 

PLM? 

 
 
 

 
 
 

 

 
 
 

 
 
 

 

 

Additional comments: 
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

8.4 Stereomicroscope & PLM Instrumentation    

8.4.1 Do stereomicroscopes meet the following requirements: 
 

8.4.1.1 Magnification range of 10X to 45X? 
 
8.4.1.2 Incandescent or fluorescent light source? 

 
 

 
 

 

 
 

 
 

 

 
 
 

8.4.2 Are PLMs equipped with the following: 
 

8.4.2.1 A substage polarizer? 
 

8.4.2.2 A port for a wave retardation plate? 
 

8.4.2.3 A 360 degree graduated rotating stage? 
 

8.4.2.4 A compensator plate? 
 

8.4.2.5 An illuminator and adjustable diaphragm?  
 

8.4.2.6 The following lenses: 
 

8.4.2.6.1 Dispersion-staining? 
 
8.4.2.6.2 Low-magnification objective? 

 
8.4.2.6.3 High-magnification objective? 
 
8.4.2.6.4 Focusable condenser? 

 
 

 
 

 
 

 
 

 
 

 
 
 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 
 
 

 
 

 
 

 
 

 

 

8.4.3 Are instruments well-maintained, and are all routine and non-routine 
maintenance activities recorded in instrument-specific logbooks? 

 
 

 
 

 

Instrument No. Make Model Capabilities 

Station 1 Olympus BH-2 Standard 

Station 2 Olympus BH-2 Standard 

Station 3 Leica DM-EP Standard 

    

8.5 PLM Calibration Yes No Comments 

8.5.1 Is PLM alignment performed daily: 
 

8.5.1.1 Kohler illumination? 
 
8.5.1.2 Centered through substage condenser and iris diaphragm? 

 
8.5.1.3 Rotation axis centered? 

 
8.5.1.4 Analyzer and polarizer rotated to maximum extinction? 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 

 
 
 

8.5.2 Microscope adjustments verified prior to each sample set?    

Additional comments: 
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

8.6 Refractive Index Liquids    

8.6.1 What refractive index liquids are available: 
 

8.6.1.1.1 1.550? 
 

8.6.1.1.2 1.605? 
 

8.6.1.1.3 1.680? 
 

8.6.1.1.4 Other (list)? 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 

  
 
 
 
 
 
 

 
Various. 

8.6.2 Are refractive index liquids checked daily for contamination?    

8.6.3 Are refractive index liquids calibrated monthly using a refractometer or 
other means (explain)? 

 
 

 
 

 

8.7 Reference Materials    

8.7.1 Does the laboratory maintain a library of asbestos reference materials:  
 

8.7.1.1 Chrysotile? 
 

8.7.1.2 Amosite? 
 

8.7.1.3 Crocidolite? 
 

8.7.1.4 Fibrous glass? 
 

8.7.1.5 Anthophylite? 
 

8.7.1.6 Tremolite? 
 

8.7.1.7 Actinolite?   

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 

8.8 NIOSH Method 9002, Issue 2 & EPA/600/R-93/116    

8.8.1 Are samples visually examined by stereomicroscope for the following: 
 

8.8.1.1 Color? 
 

8.8.1.2 Homogeneity? 
 

8.8.1.3 Texture? 
 

8.8.1.4 Friability? 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 

 

Additional comments: 
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

   8.8 NIOSH Method 9002, Issue 2 & EPA/600/R-93/116    

8.8.2 Are obvious separable layers analyzed separately?    

8.8.3 Which of the following techniques are used to prepare samples for 
analysis: 

 
8.8.3.1 Teasing with tweezers? 

 
8.8.3.2 Mortar & pestle? 

 
8.8.3.3 Acid washing? 

 
8.8.3.4 Ashing? 

 
8.8.3.5 Solvents? 

 
8.8.3.6 Other (list)?  Heating w/hot plate   

 
 
 

 
 

 
 

 
 

 
 

 
 

 

 
 
 

 
 

 
 

 
 

 
 

 
 

 

 
 
 
 
 
 
 
With HCL. 
 
 
 
With chloroform. 
 
 

8.8.4 For non-friable, organically bound samples requiring ashing and/or acid 
reduction, are all necessary weights and tare weights measured and 
recorded? 

 
 

 

 
 

 

 

8.8.5 Are slides prepared using the appropriate refractive index liquid(s) and 
scanned for asbestos fibers using the following optical properties: 

 
8.8.5.1 Morphology? 

 
8.8.5.2 Color? 

 
8.8.5.3 Refractive indices (Beckie line)? 

 
8.8.5.4 Pleochroism? 

 
8.8.5.5 Birefringence? 

 
8.8.5.6 Extinction? 

 
8.8.5.7 Sign of elongation? 

 
8.8.5.8 Dispersion staining characteristics? 

 
 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 

Additional comments: 
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

  8.8 NIOSH Method 9002, Issue 2 & EPA/600/R-93/116 

8.8.6 Can the analyst(s) describe the optical properties of the following: 
 

8.8.6.1 Cellulose? 
 

8.8.6.2 Chrysotile? 
 

8.8.6.3 Crocidolite? 
 

8.8.6.4 Amosite? 
 

8.8.6.5 Anthophylite? 
 

8.8.6.6 Tremolite? 
 

8.8.6.7 Actinolite? 
 

8.8.6.8 Wollastonite? 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 

8.8.7 Can analysts distinguish between anthophylite, tremolite, and actinolite?    

8.8.8 Is asbestos content estimated using the appropriate refractive index 
liquid and expressed in area percent (%)? 

 
 

 
 

 

8.9 Analysis of Asbestos Fibers in Soil by PLM (SOP SRC-Libby-03) 
  

Refer to “Additional comments” 
below. 

8.9.1 Are all qualitative and quantitative analyses performed in general 
accordance with the techniques described in NIOSH 9002 and/or EPA 
600/R-93/116? 

 
 

NA 

 
 

NA 

 

8.9.2 Based on optical properties, are asbestos fibers classified as LA, OA or 
C?  

 
NA 

 
NA 

 

8.9.3 Qualitative analysis for Libby Amphibole: 
 
8.9.3.1 Using site-specific reference materials (0.2% and 1.0% LA by 

weight) as a visual guide, are field samples evaluated and reported 
as: 

 
8.9.3.1.1 ND (Bin A) – Asbestos not observed? 
8.9.3.1.2 Tr (Bin B1) – Asbestos observed at a level < 0.2%? 
8.9.3.1.3 < 1% (Bin B2) – Asbestos observed at a level > 0.2%, but < 

1.0%? 
8.9.3.1.4 1,2,3, etc (Bin C) – Asbestos observed at ≥ 1.0%? 

 
 
 
 
 
 

NA 
NA 

 
NA 
NA 

 
 
 
 
 
 

NA 
NA 

 
NA 
NA 

 
 
 

8.9.4 Are the appropriate number of slides analyzed to classify samples as 
ND, Tr, < 1.0% or ≥ 1.0% (3 to 5 slides)? 

 
NA 

 
NA 

 

Additional comments:   
 
To date the laboratory has neither received soil samples from Libby nor have laboratory personnel been trained to prepare, 
analyze, document, or report soil samples as described in the Libby-specific SOPs SRC-Libby-01 and SRC-Libby-03.  In the 
event that Libby samples are scheduled to be shipped to this laboratory for the PLM analyses described in these SOPs, 
training on the described handling, analysis, and reporting procedures is necessary. 
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

   8.9  Analysis of Asbestos Fibers in Soil by PLM (SOP SRC-Libby-03)    

8.9.5 Quantitative analysis by point-count: 
 

8.9.5.1 Are samples > 1% (Bin C) estimated quantitatively using either a 
400 or 1000 Point Count (specified on the COC)?  

 
8.9.5.2 Is each non-empty point particle recorded as either NAM, LA, OA or 

C? 

 
 
 

NA 
 
 

NA 

 
 
 

NA 
 
 

NA 

 

8.9.6 Quantitative analysis by standard curve:  
 

8.9.6.1 Is mass percent estimated for LA by plotting the area percent 
against known LA standards at concentrations of 0.2, 0.5, 1.0 and 
2.0% mass percent? 

 
 
 
 

NA 

 
 
 
 

NA 

 

8.9.7 Are all visual and point count data recorded on the following work 
sheets: 

 
8.9.7.1 PLM Visual Estimation Data Recording Sheet? 
 
8.9.7.2 PLM Point Counting Data Recording Sheet? 

 
 
 

NA 
 

NA 

 
 
 

NA 
 

NA 

 
 
 

8.10 Qualitative Estimation of Asbestos in Coarse Soil by Visual 
Examination Using Stereomicroscopy & PLM (SOP SRC-Libby-01) 

  
Refer to “Additional comments” 
below. 

8.10.1 Is the entire sample weighed and examined by stereomicroscope by: 
 

8.10.1.1 Using multiple fields of view over the entire sample? 
 

8.10.1.2 Probing the samples by turning pieces over and breaking clumps 
where possible? 

 
8.10.1.3 Manipulating the samples using the appropriate tools? 

 
8.10.1.4 Observing homogeneity, texture, friability, color, and extent of any 

asbestos in the sample? 

 
 

NA 
 
 

NA 
 

NA 
 
 

NA 

 
 

NA 
 
 

NA 
 

NA 
 
 

NA 

 

8.10.2 Is the sample segregated into “non-asbestos” and “tentatively identified 
asbestos”? 

 
NA 

 
NA 

 

8.10.3 Are the “tentatively identified asbestos” particles confirmed by PLM as 
described in SOP SRC-Libby-03? 

 
NA 

 
NA 

 

8.10.4 If OA is observed during PLM analysis, is the type of OA recorded as 
either AMOS, ANTH, CROC or UNK? 

 
NA 

 
NA 

 

8.10.5 Are all stereomicroscopic and PLM observations recorded on the Data 
Log Sheet v6 for SOP SRC-Libby-01?  

 
NA 

 
NA 

 

Additional comments:   
 
To date the laboratory has neither received soil samples from Libby nor have laboratory personnel been trained to prepare, 
analyze, document, or report soil samples as described in the Libby-specific SOPs SRC-Libby-01 and SRC-Libby-03.  In the 
event that Libby samples are scheduled to be shipped to this laboratory for the PLM analyses described in these SOPs, 
training on the described handling, analysis, and reporting procedures is necessary. 
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

8.11 Quality Control    

8.11.1 Are preparation blanks analyzed at a frequency of 1 per 20 samples?    

8.11.2 Are standard reference materials (SRM) analyzed at a frequency of 1 per 
100 samples? 

 
 

 
 

 

8.11.3 Are intra-analysts analyses performed at a frequency of 1 per 50 
samples analyzed? 

 
 

 
 

Refer to Finding No. 7 of the 
On-site Summary Report. 

8.11.4 Are inter-Analysts analyses performed at a frequency of 1 per 15 
samples analyzed? 

 
 

 
 

Refer to Finding No. 7 of the 
On-site Summary Report. 

8.11.5 Are duplicates analyzed at a frequency of 1 per 10 samples analyzed?    

8.11.6 Are inter-laboratory samples performed at a frequency of 1 per 100 
samples analyzed? 

 
8.11.6.1 How are interlab samples selected, distributed, and tracked? 

 
 

 
---- 

 
 

 
---- 

 
 
Selected and distributed by 
SRC and CDM, respectively. 

8.12 Standard Operating Procedures (SOPs)    

8.12.1 Do laboratory personnel have access to current project-specific SOPs, 
laboratory modifications, and other pertinent guidance documents?  

 
 

 
 

 

8.12.2 Are the applicable laboratory SOPs available and followed by laboratory 
personnel (list)? 

 
 

 
 

 

Document Title Control No. Description 

EMSL.PLM.SOP Not recorded by audit team Written procedures for PLM 

   

All laboratory SOPs and other quality documents are available on the laboratory e-link (intranet) or in organized binders, which 
are located in the laboratory manager’s office.   

8.13 Document Control Yes No Comments 

8.13.1 Are all logbooks, notebooks, forms, or other laboratory documents 
legible, accurate, and complete (list)? 

 
  

 
 

Refer to Finding No. 8 of the 
On-site Summary Report. 

Document Title Description/Comments 

Calibration & Contamination Record PLM instrument-specific calibration records 

PLM Quality Control Log PLM instrument-specific quality control sample analysis records 

  

  

Additional comments: 
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9.0 DATA PACKAGE REVIEW AND ASSEMBLY Yes No Comments 

9.1 Data Package Assembly    

9.1.1 Are all data recorded on the appropriate work sheets: 
 

9.1.1.1 EPA-Libby-03 Gravimetric Reduction Data Sheet? 
 

9.1.1.2 NADES TEM Count Sheet? 
 

9.1.1.3 Tree Bark TEM count sheet (TEM Tree Bark.xls)? 
 

9.1.1.4 PLM Visual Estimation Data Recording Sheet? 
 

9.1.1.5 PLM Point Counting Data Recording Sheet?  
 

9.1.1.6 Data Log Sheet v6 for SOP SRC-Libby-01? 

 
 

NA 
 

NA 
 

 
 

NA 
 

NA 
 

NA 

 
 

NA 
 

NA 
 

 
 

NA 
 

NA 
 

NA 

 
 
 
 
 

 
 
 
 
 
 

9.2 Data Package Review    

9.2.1 Do analytical data reports include the following: 
 

9.2.1.1 Narrative? 
 
9.2.1.2 Signed COCs? 

 
9.2.1.3 Analytical data summary report? 

 
9.2.1.4 Raw data for all field and QC samples: 

 
9.2.1.4.1 Preparation bench sheets? 

 
9.2.1.4.2 Count sheets? 

 
9.2.1.4.3 EDXA Spectra? 

 
9.2.1.4.4 ED pattern micrographs? 

 
9.2.1.4.5 QC results (i.e., blanks)? 

 
9.2.1.5 Detailed example calculations? 

 
 

 
 

 
 

 
 
 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 
 
 

 
 

 
 

 
 

 
 

 
 

 

 
 
Narratives only provided with 
PLM data deliverables. 

9.2.2 Are all deliverables reviewed for completeness and accuracy prior to 
being submitted: 

 
9.2.2.1 Hard copy deliverables? 
9.2.2.2 Electronic deliverables? 

 
 
 

 
 

 
 
 

 
 

 
 
 
 

9.2.3 Are all reviews documented?    

9.3 Data Storage and Archiving   Refer to Finding No. 9 of the 
On-site Summary Report. 

9.3.1 Are electronic files saved onto two separate media on each day of data 
acquisition? 

 
 

 
 

 

9.3.2 Are all hardcopy data stored in a secured location with limited access 
(e.g., locking file cabinet)? 

 
 

 
 

All hard copy data is stored in 
Westmont, New Jersey. 

Additional Comments: 
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10.0 QUALITY ASSURANCE/QUALITY CONTROL Yes No Comments 

10.1 Laboratory Certifications    

10.1.1 Is the laboratory accredited for asbestos analysis under the National 
Voluntary Laboratory Accreditation Program (NVLAP)? 

 
10.1.1.1 If yes, when was the last inspection:  200293-0 Expires 12/31/2008 

 
 

 
 

 
 
 
 

10.1.2 Is the laboratory accredited for asbestos analysis under the American 
Industrial Hygiene Association (AIHA), and does it participate in the 
National Institute for Occupational Safety and Health (NIOSH) 
Proficiency Analytical Testing (PAT) Program? 

 
10.1.2.1 If yes, when was the last proficiency testing completed:  102891  

 
 
 

 

 
 
 

 

 
 
 
 
 
 

10.1.3 Does the laboratory possess other certifications?    

Additional Certifications 

State/Agency Certification No. Expiration Date 

       For a current listing of EMSL laboratory accreditations go to www.emsl.com and select “Qualifications. 
 

10.2 Libby Conflict of Interest Disclosure Policy Yes No Comments 

10.2.1 Does the laboratory abide by the following Libby Project Conflict of 
Interest disclosure policies: 

 
10.2.1.1 The laboratory cannot perform asbestos work for clients/consultants 

who (directly or indirectly) represent WR Grace and/or RJ Lee.  In 
addition, Libby and Libby Sister site samples collected by entities 
other than EPA or EPA contractors cannot be analyzed by the 
laboratory without explicit consent from EPA (via CDM)? 

 
10.2.1.2 The laboratory cannot perform asbestos work for other sites or 

clients if it will impact the capacity to perform quality and timely 
analytical work for the Libby site? 

 
 
 
 
 
 
 

 
 
 
 

 

 
 
 
 
 
 
 

 
 
 
 

 

 

10.2.2 Has the laboratory provided a signed acknowledgement statement of 
these policies on company letterhead? 

 
 

 
 

 
 

Additional comments:  
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10.0 QUALITY ASSURANCE/QUALITY CONTROL Yes No Comments 

10.3 Training    

10.3.1 Have all analysts undergone training on the proper usage of the 
equipment and instrumentation used in the respective areas: 

 
10.3.1.1 PCM? 

 
10.3.1.2 PLM? 

 
10.3.1.3 TEM? 

 
 
 

 
 

 
 

 

 
 
 

 
 

 
 

 

 

10.3.2 Have all analysts demonstrated proficiency through the preparation 
and/or analysis of standards or samples of known values? 

 
 

 
 

  

10.3.3 Has the laboratory successfully completed the training/ mentoring 
program prior to the analyzing Libby field samples: 

 
10.3.3.1 Has the laboratory established a reference library of LA EDXA and 

BIR-1-G spectra? 
 

10.3.3.1.1 Are the spectra instrument-specific? 
 

10.3.3.2 Are all applicable TEM analysts familiar with the following Libby-
specific materials: 

 
10.3.3.2.1 Project-specific method deviations? 

 
10.3.3.2.2 Project-specific visual aids and documents? 

 
10.3.3.2.3 Project-specific QAPP? 

 
10.3.3.2.4 Project-specific SAPs? 

 
 
 
 

 
 

 
 
 
 
 

 
 

 
 

NA 
 

 

 
 
 
 

 
 

 
 
 
 
 

 
 

 
 

NA 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SW-QAPP is in “draft” and not 
available to the laboratories. 

10.3.4 Does the laboratory participate in weekly conference calls?   The Special Projects Manager 
participates and disseminates 
information through the Special 
Projects Team. 

10.3.5 Is all Libby-specific (mentoring) training recorded and maintained in 
analyst-specific files? 

 
 

 
 

Refer to Finding No. 11.b of the 
On-site Summary Report. 

10.4 Internal Audits    

10.4.1 Are internal audits conducted on an annual basis using an appropriate 
checklist? 

 
10.4.1.1 Are internal audit reports available for review? 

 
 

 
 

 
 

 
 

 
Internal audit reports were 
available for audits conducted 
on 10/13/2006 and 10/2/2006. 

10.4.2 Can the laboratory demonstrate the sequence of problem identification, 
corrective action, and resumption of duties? 

 
 

 
 

 

Additional comments:   
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10.0 QUALITY ASSURANCE/QUALITY CONTROL Yes No Comments 

10.5 Quality Records    

10.5.1 Are SOPs available in the applicable areas for all laboratory-specific 
procedures? 

 
 

 
 

 

10.5.2 Does the laboratory have a Quality Assurance Manual/Plan?    

10.5.3 Are all deviations from project-specific SOPs, modifications, and 
guidance documents recorded on a Libby Asbestos Project Record of 
Modification Form to Laboratory Activities? 

 
 

 

 
 

 

 

10.6 Environmental Controls/Laboratory Monitoring    

10.6.1 Does the laboratory conduct an environmental monitoring program?    

10.6.2 Are ambient air and dust samples collected and analyzed by TEM to 
ensure laboratory cleanliness? 

 
10.6.2.1 How often and in what areas are air and/or dust samples collected? 
 
10.6.2.2 Are records of laboratory monitoring results available? 

 
 

 
---- 

 
 

 
 

 
---- 

 
 

 
 
Refer to Finding No. 12 of the 
On-site Summary Report. 

Additional comments: 
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EMSL ANALYTICAL, INC. 
107 HADDON AVENUE

WESTMONT, NJ 08108 
 

TEL: 856 858-4800 
FAX: 856-858-9551 

 

 
 
 
 
 
August 8, 2008 
 
Anni Autio 
Laboratory Coordinator 
CDM Federal Programs 
One Cambridge Place 
50 Hampshire Street 
Cambridge, MA 02142  
 
Dear Ms. Autio:  
This is our response to an on-site laboratory audit conducted on March 13-14, 2008 at our Beltsville lab in 
support of the US Environmental Protection Agency - Libby Action Plan (LAP) and Asbestos QA 
Support Task Order (TO).  
 
Response to Contractual Audit Findings 
 
Fiber Analysis by Phase Contrast Microscopy (PCM) 
 
Item 1 
 
Phase Contrast Microscopy analyses on samples from Libby operable units typically require a short turn-
around-time, and are therefore primarily analyzed at the EMSL Laboratory in Libby, Montana.  Although 
Libby samples are not currently received for PCM analysis at the Beltsville laboratory, an evaluation was 
performed should samples be received in the future.  The audit team found the PCM area to be clean and 
organized, the instrumentation well-maintained, and the quality documentation acceptable.  The analyst 
demonstrated both proficiency and professionalism during the audit process, clearly describing his duties 
to the audit team with respect to instrument maintenance and calibration, sample preparation, sample 
analysis, and documentation.  One (1) deficiency was observed with regard to instrument calibration and 
documentation:   
 
1. The counter calibration field of the PCM Calibration Log, a form which is used by all EMSL 

laboratories to record the required daily, weekly, and monthly PCM instrument calibration activities, 
is not being completed.  Discussions with laboratory personnel revealed that this field was recently 
added to the PCM Calibration Log in response to an AIHA audit performed at a different EMSL 
laboratory, with the intention of using it to document the calibration of mechanical counters used to 
count fibers during PCM analyses.  A follow-up by laboratory management during the audit 
concluded that all branch laboratories should perform and document calibration of mechanical 
counters, a requirement which will also be reflected in the next revision of the QAM.  Refer to 
Checklist Nos. 5.4.4 and 5.8.1.  
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Recommended Corrective Action –  As will be specified in the next revision of the laboratory’s 
QAM, ensure that the mechanical counters used to count fibers during PCM analyses are calibrated 
and that the calibration is recorded on the PCM Calibration Log. 

 
Response: The calibration of the mechanical counters for the PCM fiber counting analysis has 
been completed.  This calibration will be performed monthly, following the requirements of the 
EMSL SOP 
>see attached copy of calibration record 

 
 
Sample Preparation for Analysis by Transmission Electron Microscopy (TEM) 
 
Item 2 
 
As previously described in the Sample Receipt, Log-in, Storage, and Chain-of-Custody section of this 
report, all Libby samples are currently received by the EMSL laboratory in Westmont, where they are 
processed and partially prepared prior to distribution to EMSL branch laboratories for final preparation 
and analysis.  Partially prepared samples are received at Beltsville on preparation slides, with the filters 
already collapsed, etched, and carbon coated.  All that remains to prepare the slides for TEM analysis is 
mounting on TEM grids.  In addition to performing an evaluation of the technique used to mount partially 
prepared samples to TEM grids, the audit team evaluated the laboratory’s capabilities for preparing 
various sample matrices for TEM analysis using both direct and indirect techniques.  The audit team 
found the TEM preparation area to be clean and organized with adequate equipment and instrumentation 
to prepare not only the partially prepared Libby samples received from the Westmont laboratory, but also 
various other sample matrices by both indirect and direct preparation techniques.  The sample preparation 
technician interviewed during the evaluation demonstrated both proficiency and professionalism during 
the audit process, clearly describing his duties with respect to the preparation of samples, instrument 
calibration, and documentation.  Two (2) deficiencies were observed with regard to instrument calibration 
and archiving of prepared samples: 
 
2. The oven located in the bulk sample preparation area, which is used to dry samples and prepared 

samples, is neither calibrated nor has an instrument-specific logbook to record calibration and 
maintenance activities.  A drying temperature of 60º Fahrenheit is referenced in the project-specific 
indirect preparation procedures (i.e., SOP EPA-Libby-08), but documentation is not available to 
validate that the drying oven has been calibrated at the specified drying temperatures or that routine 
maintenance on the oven has been performed.  Additionally, the thermocouple used to calibrate the 
muffle furnace used to ash samples for gravimetric analysis is not recorded in the muffle furnace 
calibration logbook.  Refer to Checklist No. 6.4.1.1. 
 
Note: This was also identified as a deficiency during the on-site audit conducted at the EMSL 
laboratory in Westmont, NJ on April 22-24, 2008. 

 
Recommended Corrective Action – Ensure that all ovens used to dry samples and prepared samples 
have been calibrated to achieve the specified drying temperature, that the device used to calibrate them is 
traceable and certified, and that they have instrument-specific logbooks to record calibration and 
maintenance activities.   

 
Response:  The drying ovens have been calibrated against a NIST traceable thermocouple.  A log   
of calibration is recorded on the daily drying oven temperature log. 
>See attached copy of temperature log. 
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Item 3 
 
3. The naming conventions applied to the TEM grid boxes are unique to the Beltsville laboratory, but 

not to the naming conventions applied to TEM grid boxes at other EMSL branch laboratories.  Once 
TEM analyses have been completed and the client has received the associated reconciled data 
deliverable, the EMSL branch laboratories ship the TEM grid boxes to Westmont, which is a central 
receiving location for the receipt and storage of Libby sample TEM grid boxes from all EMSL branch 
laboratories approved to analyze Libby samples.  Because the naming conventions applied to the 
TEM grid boxes by each individual EMSL branch laboratory are sometimes only unique to that 
laboratory and not to all of the TEM grid boxes received and archived at the Westmont laboratory, 
duplicate TEM grid box numbers could be assigned.  Refer to Checklist No. 7.12.2. 

 
Note: This was also identified as a deficiency during the on-site audits conducted at the EMSL 
laboratories in Minneapolis, MN and Westmont, NJ on March 18-19, 2008 and April 22-24, 2008, 
respectively. 

 
Recommended Corrective Action - Develop a grid box naming convention which will ensure that 
each individual grid box is uniquely labeled and can be retrieved in a timely, accurate manner. 

 
Response: Procedures have been completed for the identification of the grid boxes. 
>See attached copy of section of SOP. 

 
 
Asbestos Analysis by Transmission Electron Microscopy (TEM) 
 
Item 4 
 
The evaluation of the TEM area included a determination of the laboratory’s ability to analyze TEM grids 
and record observations as described in the available Libby-specific guidance documents; a review of 
instrument maintenance and calibration records; the availability of reference materials, including Libby 
amphibole spectra and a copy of the BIR-1G study; and a determination of the TEM analyst’s proficiency 
and understanding of Libby-specific counting and recording requirements.  The laboratory has one 
working transmission electron microscope and a second microscope currently out of service.  The audit 
team found the functioning instrument to be well-maintained, calibrated at the specified frequencies, and 
the documentation complete and accurate.  The TEM analyst interviewed during the evaluation 
demonstrated a solid understanding of the applicable techniques for identifying and recording structures 
as described in the applicable guidance documents and answered all questions posed by the audit team in 
a professional manner.  One (1) deficiency was observed with regard to Libby-specific reporting 
requirements, and clarification is requested regarding the frequency of laboratory method blank 
preparation and analysis:  
 
4. Clarification is needed with regard to the frequency of laboratory method blank preparation for and 

analysis by TEM.  Personnel interviewed during the on-site audits of the EMSL laboratories in 
Minneapolis, MN and Westmont, NJ, and the current Beltsville, MD on-site have provided 
inconsistent replies when asked to describe the frequency of laboratory method blank preparation for 
and analysis by TEM.  The most frequent response is that for jobs which include Libby samples a 
laboratory method blank is prepared and analyzed for each EMSL job (batch).  However, a different 
reply to this question by laboratory personnel has been that laboratory blanks are prepared and 
analyzed as specified in Laboratory Modification LB-000029b, which specifies a frequency of 10% 
and 4% for preparation and analysis, respectively.  The Beltsville laboratory personnel indicated that 
they analyze all of the laboratory method blanks prepared.  It should also be noted that the frequency 
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of laboratory method blank preparation and analysis is currently under review by EPA.  Refer to 
Checklist No. 7.13.1.5.  

 
Recommended Corrective Action – Provide clarification as to the frequency at which laboratory 
method blanks associated with Libby samples are prepared and analyzed, and ensure that this 
frequency is both documented and consistent between EMSL branch laboratories and written 
procedures.  

 
Response:  EMSL has completed a training record  for the handling of the Libby project method 
 blanks. Training will be provided to all analysts involved in the project to ensure consistency of 
 procedures.  Records will be maintained in the laboratory files. 
>See attached copy of training record for the Beltsville analysts. 
 

 
Item 5 

 
5. The Minimum Aspect Ratio field on the Libby-specific data sheet is not completed during TEM 

analysis.  The Minimum Aspect Ratio field, which is located in the Recording Rules box in the top 
right hand corner of the data sheet, gives the option of applying either an aspect ratio of ≥ 3:1 or ≥ 5:1 
with instruction to circle the aspect ratio applied during the analysis.  Although the analysts 
demonstrated a clear understanding of which aspect ratio to apply for a given samples set, for 
validation and verification purposes this box needs to be completed as directed.  Refer to Checklist 
Nos. 7.8.4.3.1, 7.8.4.3.2, 7.9.3.2.1 and 7.9.3.2.2. 
 
Recommended Corrective Action - Ensure that the provided Libby-specific data sheets are 
completed as described, including the circling of the aspect ratio applied during TEM analysis. 

 
 Response: Analysts have been instructed on the proper procedures for the recording of results on 
 the  Libby data sheets. These  data sheets are currently being completed properly. 
 >See attached copy of an example of completed data sheet.   
 
 
Asbestos Analysis by Polarized Light Microscpy (PLM) 
 
Item 6 
 
The laboratory has three (3) PLM work stations, each equipped with its own stereo-microscope, PLM, 
HEPA-hood, refractive index (RI) liquids, and tools.  Because the laboratory has neither received Libby 
samples for PLM analysis nor received the appropriate training for the Libby-specific analytical and 
recording requirements, the audit team focused its evaluation on the laboratory’s capabilities to analyze 
and report samples using the laboratory’s standard procedures for the analysis of bulk samples by PLM.  
The audit team found the PLM area to be clean and organized, the instrumentation well-maintained, and 
the quality documentation acceptable.  The analyst interviewed during the evaluation demonstrated both 
proficiency and professionalism during the audit process, clearly describing his duties to the audit team 
with respect to instrument maintenance and calibration, sample preparation, analysis, and documentation.  
Three (3) deficiencies were observed with regard to sample handling and record keeping: 
 
6. While demonstrating a technique for preparing slides from a floor tile sample, the analyst was 

observed directly handling the sample, glass slides, cover slips, reagents and tools without the 
protection of gloves.   The analyst did describe how the applicable surface areas and tools are cleaned 
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between contact with other samples, which is adequate to ensure the cleanliness of both the surface 
areas and tools.  However, this cleaning does not prevent cross-contamination that can occur from 
both the direct and indirect contact of a sample with the analyst’s hands, cover slips, and slides.  Refer 
to Checklist No. 8.2. 

 
Recommended Corrective Action – In addition to cleaning the work area and tools between the 
preparation and analyses of different samples, ensure the proper use of personnel protective 
equipment (PPE) or tools to minimize the potential for both personnel exposure and cross-
contamination. 

 
Response: It is not our standard practice to use  PPE during PLM analysis.  EMSL believes the use 
of PPE such as disposable gloves  actually increases  the possibility of contamination due to the 
static behavior of the gloves.  Where ever possible, analysts use forceps, probes, etc.  to handle 
samples. We believe these procedures comply with  analytical requirements and GLP (good lab 
 practice). 

 
 
Item 7 
 
7. Intra- and inter-analyst sample analysis results are recorded on the PLM Quality Control Log and not 

the PLM bench sheet used to record the optical properties and results of the original analysis.  In 
addition, only the fibrous materials identified from the optical properties observed, and not the optical 
properties themselves, are recorded for intra- and inter-analysts sample analyses.  Recording of the 
optical properties which support the final reported results of both original and quality control analyses 
is critical to determining potential causes of discordant results should they occur. The requirement to 
record the optical properties of PLM quality control analyses is described in Section A.13.3 of 
Module A of the EMSL QAM.  Refer to Checklist Nos. 8.11.3 and 8.11.4. 

 
Recommended Corrective Action – Ensure that the optical properties observed during the analysis 
of quality control samples are recorded in the same manner as those of the original analysis. 

 
 Response:  The laboratory staff has been instructed on the proper procedures for the recording of 
 data for quality control analysis.  Analysts are currently recording optical properties during the 
 reanalysis(both inter and intra)  of quality control samples. 
 >See attached copy of PLM worksheet. 
 
 
Item 8 
 
8. The “Total Samples Analyzed” field on the PLM Quality Control Log was not completed consistently 

from January through March, 2008, sometimes for periods as long as one week.  The PLM Quality 
Control Log is used to record the performance of intra- and inter-analyst analyses, the frequency of 
which can be verified by measuring the number of quality control analyses recorded on the document 
to the number of analyses recorded in the “Total Samples Analyzed” field.  It is not clear to the audit 
team how the frequency of quality control analyses was maintained during the periods in which the 
“Total Samples Analyzed” field was not completed.  Refer to Checklist No. 8.13.1. 

 
Recommended Corrective Action –   In order to ensure that both intra- and inter-analyst quality 
control analyses are performed at the proper frequency, complete the “Total Samples Analyzed” field 
on the PLM Quality Control Log.   
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Response: The amount of total samples analyzed is being recorded on the PLM QC log. 
>See attached copy of log. 

 
 
Data Reduction and Data Package Assembly 
 
Item 9 
 
Data reduction, data review, data entry, and data package assembly are performed by the Special Projects 
Team in Westmont, which is responsible for processing and reporting the data generated by both EMSL’s 
Westmont Laboratory and other approved branch laboratories.  Each branch laboratory, including 
Beltsville, scans and e-mails their Libby sample TEM results to the Special Projects Team in Westmont 
for data entry and review by a senior analyst, who verifies all identified amphiboles and “close calls” for 
accuracy and consistency.  Once the reults have been verified, the applicable changes made, and the data 
has been entered into the database, the hard copy data (i.e. internal chain-of-custudy, count sheets and 
diffrication patterns) are shipped to Westmont for final assembly.  One (1) deficiency was observed with 
regard to the transmittal of preliminary data:  
 
9. A clear, documented procedure that tracks when data are transmitted to the Special Projects Team in 

Westmont is not available.  The date and time that TEM analysis count sheets and subsequent 
revisions (if applicable) are scanned and e-mailed to the Special Projects Team for verification and 
subsequent data entry are not documented.  Refer to Checklist No. 9.3. 

 
Recommended Corrective Action – Develop a procedure for tracking the transmittal of preliminary 
and revised (if applicable) data to and from the branch laboratories and the Special Projects Team in 
Westmont, NJ. 

 
Response: The procedures for the transmittal of data among the Special Projects Team and the 
branch laboratories are described in the Data Transfer SOP 
>See section 5.4 and 5.5 in attached SOP for Interlaboratory Transfer of Libby Project Samples 
 and Data. 

 
 
Quality Assurance/Quality Control (QA/QC) 
 
 
Item 10 
 
The audit team performed a cursory review of recent monthly quality control reports, laboratory air 
monitoring results, non-conformance reports, laboratory certifications, internal audit reports, NVLAP 
audit reports, and the training files of interviewed laboratory personnel.  The audit team also reviewed the 
EMSL Quality Assurance Manual (QAM) and other available written procedures, and interviewed the 
Laboratory Manager concerning these documents and other elements of EMSL’s quality program.  The 
available EMSL quality personnel were both professional and cooperative during the audit process, and 
demonstrated an understanding of, and commitment to the laboratory’s current quality system.  Three (3) 
deficiencies were identified with regard to the instrument-specific calibration spreadsheets, written 
procedures and environmental monitoring:  
 
10. The laboratory has recently transitioned from using logbooks for recording the routine maintenance 

and calibration activities on the majority of their instrumentation to entering this information onto 
formatted Excel spread sheets, which are stored on the laboratory network.  Although this new system 
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appears to capture the necessary information in an accurate and complete manner, which is traceable 
to the applicable laboratory instrumentation, two discrepancies were identified: 

 
a) The identification number recorded on the laboratory’s only PCM microscope and on the 
associated Excel PCM maintenance spreadsheet do not agree.  The identification number on the PCM 
microscope is “5,” but the identification number recorded on the associated Excel spreadsheet is “1.”  
In addition, the routine maintenance (i.e., cleaning) is not documented. 
 
b) The Excel spreadsheet for Plasma Asher Calibration does not include a field to record the identity 
of the individual performing the calibration activity. 

 
Refer to Checklist Nos. 5.8.1, 6.4.3.2 and 6.16.1. 

 
Recommended Corrective Action – Ensure that the information recorded in instrument-specific 
calibration spreadsheets is both traceable to the instrument specified, and that the person performing 
the calibration activities is identified. 

 
Response:  
a)  The spreadsheet for tracking of PCM #5 has been corrected. 
>see attached copy of work sheet. 
 
b) The worksheet  used for recording the calibration of the plasma asher has been corrected. The 
spreadsheet now includes the identification of the person performing the calibration.   

 
 
Item 11 
 
A review of the laboratory Quality Assurance Manual (QAM) prior to performing the on-site audit 
revealed the following inconsistencies between the written procedures in the QAM and the actual 
procedures observed by the audit team. 
 

a) Section A.12.3.9 of the QAM states, “The low temperature plasma asher is calibrated quarterly to 
provide the calculated time needed to remove 10% of the collapsed mixed cellulose ester filter,” 
however, during the evaluation of the sample preparation area the preparation technician and 
other laboratory personnel stated that the plasma asher is calibrated to remove 5% of the 
collapsed filter.  

 
b) Although the individual laboratory training files made available to the audit team are very well 

organized and contain the majority of the elements described in Section 2.9 of the QAM, the 
following records or documentation were not included in each of the files provided: 

 
• Resumes. 
• Description of job responsibilities. 
• Documentation of understanding of ethics policy. 

 
c) The laboratory SOP for sample preparation and analysis by ISO 10312 is omitted from Section 

A.2 (Standard Operating Procedures) of the QAM.   
 

Refer to Checklist Nos. 6.5.4.1, 7.14.2, and 10.3.5. 
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Recommended Corrective Action – Ensure that all of the laboratory’s written procedures reflect 
activities as they are actually performed. 

 
Response:  
a) The acceptance criteria  for the plasma asher has been clarified in a memorandum. This 

 information will be included in the next revision of the TEM SOPs 
 >see attached copy of memorandum  
 
b) The personnel files have been updated to include the required information 
>see attached copy of resume, job responsibilities and documentation of understanding of  ethics  
 
c)A new revision of the QAM is currently being prepared. This new revision will include reference 
to the ISO 10312 method.  We expect to have this new revision distributed by mid September. 
 

 
Item 12 
 
A review of the laboratory’s quarterly ambient air monitoring data revealed the detection of 0.005 S/cc (1 
structure) chrysotile from a sample collected in the PLM area on December 14, 2007, however, no 
documentation was available regarding what actions were taken or if any were necessary.  When brought 
to the attention of the Laboratory Manager by the audit team, the Laboratory Manager stated that cleaning 
was performed prior to commencing with sample analyses, but that a second set of ambient air samples 
were not collected to demonstrate the effectiveness of the cleaning.  Although the detection itself is not of 
significant concern, a record of the action taken should have been documented and an additional set of 
ambient air samples should have been collected.  Refer to Checklist No. 10.6.2. 
 

Recommended Corrective Action – If contamination is detected during ambient air monitoring, 
ensure that all action taken resolve the source of contamination and prevent a reoccurrence are 
documented. 
 
Response:  The laboratory staff has been instructed to ensure that contamination prevention, 
detection of contamination and resolution are performed following the policies documented in 
the QAM.  Specifically,  all activities are to be documented and a ‘final clearance’ sample is to 
be collected to ensure effectiveness of the resolution. 
>see attached copy of section of QAM.  

 
This concludes our response to this audit report.  If there are any questions or need any additional 
information, you may contact myself at (607) 664-1209 or our National Director of Asbestos Services, 
Mr. Edward Cahill.  Mr. Cahill can be reached at (845) 469-8671. 
 
Sincerely, 
 

 
 
Patricia  Kirkland 
EMSL Quality Assurance Manager 
 
Attachments 
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Cc: 
Mark Raney, Volpe 
Amishi Castelli, Volpe 
Mary Goldade, Senior Environmental Scientist/Chemist, US EPA Region 8 
Mike Lenkauskas, Quality Assurance Auditor, Shaw Environmental & Infrastructure 
Robert DeMalo, Senior Vice President, Laboratory Services, EMSL  
Ed Cahill, National Director of Asbestos Services, EMSL  
Joe Centifonti, Asbestos Laboratory Manager, EMSL  
Charles LaCerra, Special Projects Manager, EMSL  
Robyn Denton, Quality Control Manager, EMSL  
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EXECUTIVE SUMMARY 
 
An asbestos on-site laboratory audit was performed at EMSL Analytical, Inc. in Libby, Montana 
on September 16-17, 2008 in support of the Libby Asbestos Site and Libby Action Plan (LAP).  
Areas assessed included facilities, equipment, personnel, and documentation as related to the 
laboratory’s capability to process samples for asbestos testing in accordance with Libby-specific 
requirements for Libby Amphibole (LA) analysis and quality assurance. 
 
The audit revealed the main laboratory facility to be secure, clean, with sufficient space to 
receive, process, prepare, and analyze bulk and air samples by Phase Contrast Microscopy 
(PCM), Transmission Electron Microscopy (TEM), and Polarized Light Microscopy (PLM) 
methodologies.  The laboratory has three transmission electron microscopes, one of which is 
located in the mobile laboratory behind the facility, two trained TEM analysts, and another 
analyst who has temporarily transferred from another EMSL branch laboratory to assist in 
reducing the current backlog.  The laboratory also has a polarized light microscope station with 
a stereomicroscope for preliminary examination, and two phase contrast microscopes. 
 
There were fifteen observations identified during the laboratory evaluation, most of which were 
of minor concern and one perceived by the Audit Team to be critical, requiring immediate 
attention.  This one critical observation relates to the laboratory’s use of electronic signatures, 
specifically the use of the Laboratory Manager’s electronic signature by laboratory personnel 
other than the Laboratory Manager.  Note that electronic signatures are not used at the EMSL 
branch laboratory in Libby, Montana; however, they are used at other EMSL laboratories.  
Therefore, because this observation was detected and discussed during this audit, a finding was 
made by the Audit Team.  Other observations that require attention include undocumented 
deviations from standard methods in the PLM area, the availability of environmental monitoring 
data performed by a third party, the calibration of the sample preparation equipment (i.e., 
plasma asher, balance, and muffle furnace), the security of the mobile laboratory, and 
adherence to project-specific requirements.  Overall, the laboratory demonstrated the 
experience and quality systems to meet the expectations of the client. 
 
The laboratory technicians and analysts demonstrated proficiency and professionalism 
throughout the audit process, readily answering all questions posed by the Audit Team.  
Laboratory management was similarly responsive to the questions from the Audit Team. 
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LABORATORY INFORMATION AND AUDIT SCOPE 
 
This report summarizes the findings of an asbestos on-site laboratory audit of EMSL Analytical, 
Inc. in Libby, Montana on September 16-17, 2008.  The audit was conducted in support of the 
US Environmental Protection Agency (USEPA) Libby Asbestos Site activities and Libby Action 
Plan (LAP), and involved an evaluation of the laboratory’s ability to process samples and data in 
accordance with the provided Libby-specific guidance documents.  Shaw Environmental, Inc. 
Quality Assurance Technical Support (QATS) staff participation in the on-site audit and 
subsequent preparation of this report was performed under Sub-task 3, Task 2, TO 2019, QATS 
Contract EP-W-06-005. 
 
Detailed information regarding the subject laboratory is as follows: 
 

Date of On-site:  September 16-17, 2008 
 

Laboratory:   EMSL Analytical, Inc. 
    107 West 4th Street 
    Libby, Montana 59923 
    406.293.9066 

 
Senior Vice President: Robert DeMalo 

 
Audit Team 
 
US EPA: Mary Goldade, Region 8, Senior Environmental 

Scientist/Chemist 
 
Shaw QATS:   Michael P. Lenkauskas, CQA, Lead Auditor 

 
 
The Audit Team, comprised of USEPA Region 8 and Shaw Environmental, Inc. QATS 
personnel, performed the technical and evidentiary aspects of the on-site audit.  The technical 
part of the audit involved an evaluation of the Contractor’s facilities, personnel, and capabilities 
to process samples and data as described in the Libby-specific guidance documents.  
Processes evaluated included sample receipt, sample storage, sample tracking, sample 
preparation, sample analysis, data review, and data package assembly.  Laboratory 
instrumentation and equipment were inspected for proper maintenance and calibration, and 
laboratory personnel were interviewed to determine proficiency in their assigned responsibilities.  
Specific instrumentation and areas inspected included Phase Contrast Microscopy (PCM), 
Transmission Electron Microscopy (TEM), Polarized Light Microscopy (PLM), soil sample 
preparation processes, and capability to provide the required electronic data deliverable (EDD). 
 
The evidentiary part of the evaluation involved an assessment of laboratory documentation for 
accuracy, completeness, and defensibility.  The Laboratory Quality Assurance Manual (QAM) 
and standard operating procedures (SOPs) were assessed for availability and accuracy to 
observed procedures.  In addition, instrument calibration and maintenance logbooks were 
reviewed for completeness, traceability, and accuracy.  During the course of the audit, the Libby 
Site and Libby Action Plan Specific Asbestos Laboratory On-site Audit Checklist (Draft) was 
completed by the QATS Audit Team.  The checklist is provided as an attachment to this report. 
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AUDIT FINDINGS 
 
Facilities 
 
The laboratory is comprised of two facilities, the main laboratory and a mobile laboratory which 
is located on the parking lot adjacent to the main laboratory.  The main laboratory has sufficient 
space to receive and process samples, with separate areas for bulk and air sample preparation.  
The mobile laboratory contains a TEM and is used for analysis only.  In all, the laboratory is 
equipped with three TEMs, each equipped with an Energy Dispersive X-ray (EDX) system, a 
PCM, and a PLM with stereomicroscope.  The laboratory environment is monitored by monthly 
collection and analysis of ambient air samples.  The samples are collected by CDM and 
analyzed at another facility.  A Laboratory Information Management System (LIMS) is used for 
both sample tracking and providing the necessary hard copy and electronic deliverables.  The 
following are observations by the Audit Team concerning laboratory security and the availability 
of environmental monitoring results: 
 

1. The mobile laboratory, used to analyze samples by TEM is sometimes unlocked and 
unattended during business hours.  The main door to the mobile laboratory is broken.  It 
is latched from the inside after business hours, and can only be opened after entering 
through the back door of the mobile laboratory.  Laboratory personnel currently enter the 
mobile laboratory though the back to unlock the main door from the inside and leave it 
opened during business hours, whether the laboratory is occupied or not.  Because the 
mobile laboratory is used to analyze samples and store confidential, sensitive materials, 
it is important that it remains locked and secure when unattended.  Refer to Checklist 
No. 2.2. 

 
Recommended Corrective Action – In order to ensure the integrity and confidentiality 
of client samples and data, ensure that laboratory facilities are kept locked and secure 
when unattended. 

 
2. Monthly ambient air monitoring results are not maintained at the laboratory and 

occasionally not received on a timely basis from the analysis subcontractor.  On a 
monthly basis CDM collects ambient air samples from within the laboratory and submits 
them to an off-site facility for PCM/TEM analysis.  Although the laboratory is informed of 
results exceeding the established action levels, copies of historical results are not 
maintained at the laboratory.  In addition, the laboratory has not received the results 
from the ambient air samples collected in April of 2008.  The requirement that results of 
ambient air monitoring be filed at the laboratory is described in Section 10.3.2 of the 
Laboratory QAM.  A copy of the requirement is provided as an enclosure.  Refer to 
Checklist No. 10.6.2.2 and Enclosure 2. 

 
Recommended Corrective Action – In order for the laboratory to perform the 
applicable corrective action in a timely manner and monitor the laboratory environment, 
it is critical that the laboratory receive results from air monitoring within a specified time 
and copies of all results are maintained at the laboratory. 

 
Project Management 
 
The EMSL laboratory in Libby, Montana receives the majority of the samples which require an 
expedited turn-around-time (TAT), including PCM and AHERA clearance samples.  Through the 
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use of written procedures, a LIMS, sample receipt documentation, and internal communication, 
this laboratory efficiently manages the samples received from Libby operable units.  In addition, 
the laboratory manager actively participates in the laboratory team conference calls and has 
authored numerous modifications to laboratory activities, both temporary and permanent.  There 
were no observations by the Audit Team concerning the current management of the project at 
this location. 
 
Sample Receipt, Log-in, Storage, and Chain-of-Custody 
 
Samples are received, inspected, processed, and distributed by the Sample Coordinator during 
normal business hours.  Samples are not received during non-business hours.  A sample 
receipt logbook and Laboratory Information Management System (LIMS) are used to assign 
unique laboratory identification numbers, track samples and prepared samples, and provide the 
necessary electronic and hard copy deliverables.  During the evaluation the Audit Team 
observed the procedures applied by the Sample Coordinator to inspect and process samples.  
The Sample Coordinator clearly demonstrated and described the capabilities of the LIMS, the 
use of sample receipt documentation, and sample distribution to the applicable work areas.  The 
following are observations by the Audit Team concerning laboratory logbook format and the 
temporary storage of samples received for PLM analysis: 
 

3. The Sample Receipt Logbook, which is used to record sample receipt information (i.e., 
date received, number of samples, analysis type), does not have column headers to 
identify the information recorded.  Information should be recorded in a clear and concise 
manner which will allow for an accurate interpretation by future users.  A copy of a page 
from the Sample Receipt Logbook completed on September 16, 2008 is provided as an 
enclosure.  Refer to Checklist No. 4.8.1 and Enclosure 3. 

 
Recommended Corrective Action – Ensure that all data are recorded in a clear and 
concise manner, including the identification of recorded activities. 

 
4. After soil samples received for PLM analysis have been received into the laboratory they 

are transferred to an area in the PLM laboratory where they remain until they are 
prepared and analyzed.  This temporary storage area is a location on the floor, near the 
drying oven, where the samples could potentially become contaminated or create a 
tripping hazard.  The requirement that sample containers be secure and placed in an 
area void of any possibility of damage is described in Section A.3 of the Laboratory 
QAM.  A copy of the requirement is provided as an enclosure.  Refer to Checklist No. 4.1 
and Enclosure 4. 

 
Recommended Corrective Action – Ensure that sample integrity is maintained from 
receipt through final disposition, including ensuring that the temporary storage of soil 
samples is performed in a safe and organized manner. 

 
Fiber Analysis by Phase Contrast Microscopy (PCM) 
 
This laboratory routinely receives air samples for analysis by PCM, which typically require an 
expedited turn-around-time (TAT).  The laboratory has one phase contrast microscope, 
maintains the appropriate certification through the American Industrial Hygiene Association 
(AIHA), and has analysts qualified by the Asbestos Analysts Registry (AAR).  The Audit Team 
found the PCM area to be clean and organized, the instrumentation well-maintained, and the 
quality of documentation acceptable.  Throughout the audit process, the analyst demonstrated 
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proficiency and professionalism, clearly describing his duties to the Audit Team.  The following 
observation was made by the Audit Team concerning instrument calibration: 
 

5. Two separate calibrated counters are used to keep track of the number of fibers and 
fields observed during PCM analyses, however, at the time of the evaluation neither of 
the counters were labeled in a manner which would provide traceability to the associated 
calibration documentation.  Refer to Checklist No. 5.4.4. 

 
Note:  The laboratory labeled both of the counters with identification numbers prior to 
completion of the audit, and they are now traceable to the associated calibration 
documents. 
 
Recommended Corrective Action – No further corrective action is necessary. 

 
Sample Preparation for Analysis by Transmission Electron Microscopy (TEM) 
 
The laboratory has the equipment and staff to prepare air, dust, and water sample matrices for 
TEM analysis, as well as those procedures described in Libby-specific guidance documents.  
The Audit Team observed the technician prepare air samples using a direct preparation 
technique, and also describe the indirect techniques used for other matrices.  The Audit Team 
found the TEM preparation area to be clean and organized with adequate equipment and 
instrumentation to prepare various sample matrices for TEM analysis, and the sample 
preparation technician interviewed demonstrated proficiency and professionalism during the 
audit process.  The following are observations by the Audit Team concerning instrument 
calibration and adherence to project-specific requirements: 
 

6. The muffle furnace, used to ash samples at specified temperatures and temperature 
ranges (i.e., SOP Duff-Libby-OU3 and SOP Tree-Libby-OU3) is not currently calibrated 
to a specific temperature or temperature range.  The requirement that the muffle furnace 
be calibrated to a range of 450º to 480º Celsius is described in Section A.12.3.11 of the 
Laboratory QAM.  A copy of the requirement is provided as an enclosure.  Refer to 
Checklist No. 6.4.1.1 and Enclosure 6. 

 
Recommended Corrective Action – Prior to using the muffle furnace to ash samples 
according to a specified procedure, ensure that the instrument has been calibrated to the 
specified temperature or temperature range (if applicable). 

 
7. The laboratory balance is calibrated monthly, not daily or prior to use, and has not been 

certified by an outside technician since 2002.  The requirement that the analytical 
balance be calibrated in two weight ranges daily, or upon use, whichever is less 
frequent, is described in Section A.12.3.11 of the Laboratory QAM.  Copies of the 
requirement and the balance calibration log are provided as enclosures.  Refer to 
Checklist Nos. 6.4.2.2 and 6.4.2.3, and Enclosures 7A-7B. 

 
Recommended Corrective Action – Ensure that all analytical balances used to weigh 
samples, prepared samples, and reference materials are calibrated prior to use, cleaned 
and repaired as necessary, and annually calibrated by an outside technician. 

 
8. Analytical irregularities were identified by the Audit Team during an evaluation of the 

plasma asher calibration data; however, documented corrective/preventive actions to 
investigate the cause were not performed in response.  From April 27, 2005 through 
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January 16, 2008 the performed calibrations indicated an ashing time of four to five 
minutes was necessary to achieve an etching of approximately 5% of a MCE filter.  
However, the calibration performed on April 8, 2008 indicated an ashing time of almost 
seven minutes was necessary to achieve the 5% etching, which dropped to three 
minutes according to the calibration performed on July 27, 2008.  In the Audit Team’s 
opinion, this irregularity should have prompted an investigation, but none is evident.  A 
copy of the laboratory’s Plasma Asher Calibration documentation is provided as an 
enclosure.  Refer to Checklist No. 6.5.4.1 and Enclosures 8A-8B. 

 
Note:  Further investigation by the Audit Team, including an evaluation of the TEM grids 
prepared before, during, and after the time of the irregularities, did not reveal any poorly 
prepared grids. 

 
Recommended Corrective Action – Initiate corrective action to investigate the irregular 
etching times determined from the plasma asher calibrations performed between 
January 16 and July 27 of 2008. 

 
9. The indirect preparation of overloaded air filter samples and dust samples is not 

conducted as described in the project-specific procedures.  Investigative air filter 
samples determined to require preparation by the indirect technique are not ashed and 
non-investigative dust sample filters are not decanted into the beaker, as described in 
the Libby-specific written procedures.  The requirements for the ashing of investigative 
air samples requiring indirect preparation, and that dust collection filters be placed in the 
glass beaker are described in Sections 4.1 and 4.1.4, respectively, of SOP EPA Libby-
08 (1/23/2007).  Copies of the requirements are provided as enclosures.  Refer to 
Checklist Nos. 6.7.3.1.2 and 6.8.1.2, and Enclosures 9A-9B. 

 
Recommended Corrective Action – Ensure that both investigative and non-
investigative air and dust samples are prepared as described in SOP EPA-Libby-08 and 
other applicable guidance documents. 

 
Asbestos Analysis by Transmission Electron Microscopy (TEM) 
 
The evaluation of the TEM area included an assessment of the laboratory’s capabilities with 
regard to the analysis of TEM as described in the Libby-specific guidance documents; a review 
of instrument maintenance and calibration records; the availability of reference materials, 
including Libby amphibole spectra and BIR-1G daily analyses; and an assessment of TEM 
analyst proficiency.  The laboratory has three TEM microscopes, each equipped with an EDX 
system for elemental analysis, and one instrument with a light element detector.  An inspection 
of laboratory documentation associated with one of the available TEMs found the instrument to 
be well maintained and calibrated at the specified frequencies.  The analysts interviewed during 
the evaluation demonstrated a good understanding of both the standard and project-specific 
requirements for identifying and recording asbestos structures, and answered all questions 
posed by the Audit Team in a professional manner.  The following are observations by the Audit 
Team concerning the availability of reference materials, project-specific data recording, and the 
manner in which specific modification to laboratory activities are received from the client: 
 

10. At the time of the evaluation, the Libby Amphibole (LA) reference spectra posted at TEM 
microscope #40 was not generated by the EDX system of that instrument, but from the 
EDX system of another TEM instrument.  Refer to Checklist No. 7.6.2.2. 
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Note:  Prior to the completion of the on-site audit, the LA spectra from an unknown 
source was replaced with one generated by the EDX system of TEM instrument #40. 

 
Recommended Corrective Action – Ensure that the LA reference spectra available at 
each of the three TEM microscopes are generated using the EDX system of that 
instrument. 

 
11. Observations recorded by the TEM analyst during analysis of Libby samples are not 

always documented as specified in the applicable Modification to Laboratory Activities.  
The determined structure type and elements (i.e. WRTA and NaK) are recorded in the 
“OA” and “CH” fields of the count sheet, and not in the structure comment field as 
described in Request for Modification to Laboratory Activities LB-000066c.  The 
requirements to record the mineral classification and chemical classification in the 
structure comment field are described in Attachment 1 of Request for Modification to 
Laboratory Activities LB-000066c.  Copies of the requirements and a copy of a 
completed count sheet are provided as enclosures.  Refer to Checklist Nos. 7.11.3.2 and 
7.11.3.3, and Enclosures 11A-11B. 

 
Note:  The “Comments” field of the count sheet is not large enough to accommodate the 
hand writing of all analysts, which might partially explain this observed deviation from 
procedures. 

 
Recommended Corrective Action – In order to ensure consistency among laboratories 
and analysts, record data as described in the applicable Libby-specific guidance 
documents. 

 
Asbestos Analysis by Polarized Light Microscopy (PLM) 
 
The PLM area has one work station, equipped with a functional hood, a polarized light 
microscope, refractive index (RI) liquids, tools for manipulating samples, and a stereo-
microscope for preliminary sample examination.  The soil samples received at this laboratory 
are analyzed by NIOSH Method 9002, with modifications employed to ensure the entire soil 
sample is analyzed for the presence of Libby-amphibole and other asbestos types.  The Audit 
Team found the PLM area to be clean and organized, the instrumentation well-maintained, and 
the quality of the documentation acceptable.  The analyst interviewed during the evaluation 
demonstrated both proficiency and professionalism during the audit process, clearly describing 
her duties to the Audit Team.  The following are observations by the Audit Team concerning 
record keeping, the undocumented use of modified procedures, and the manner in which some 
samples are reported as none detected (ND): 
 

12. For routine maintenance and contamination control, the oven used to dry soil samples 
prior to PLM analysis is cleaned weekly; however, the cleaning activity is not 
documented in the associated instrument maintenance logbook.  The requirement for 
documentation of normal preventive maintenance as well as servicing is described in 
Section 9.2 of the Laboratory QAM.  A copy of the requirement is provided as an 
enclosure.  Refer to Checklist No. 8.13.1 and Enclosure 12. 

 
Note:  The Audit Team recognizes this activity as an additional measure taken by the 
laboratory to minimize the potential for cross-contamination between samples. 
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Recommended Corrective Action – Ensure that all routine and non-routine instrument 
maintenance is documented in instrument-specific logbooks. 

 
13. In order to effectively analyze the received soil samples by PLM NIOSH Method 9002, 

the microscopist must dry the sample prior to analysis, which is a modification from the 
laboratory’s written procedure.  This modification is not documented in either a written 
procedure or a Request for Modification to Laboratory Activities.  Refer to Checklist No. 
8.12.1. 

 
Recommended Corrective Action – Ensure that all activities are performed as 
described in the applicable procedures and methodology or that deviations are recorded 
in approved Request for Modification to Laboratory Activities. 

 
14. Samples are sometimes reported as non-detect (ND) without the preparation and 

analysis of a slide mount by PLM.  If no fibers are detected by the initial stereo-
microscopic evaluation, the microscopist will sometimes report the sample as ND based 
solely on this examination.  The requirement to examine at least two additional slide 
preparations before concluding that no asbestos is present is described in Section 10 of 
NIOSH Method 9002, Asbestos (Bulk) by PLM.  A copy of the requirement is provided as 
an enclosure.  Refer to Checklist No. 8.12.2 and Enclosure 14. 

 
Recommended Corrective Action – Ensure that a minimum of three slide mounts are 
prepared and analyzed by PLM prior to concluding that a sample contains no asbestos 
material. 

 
Data Management 
 
Preliminary results for expedited TAT analytical requests are provided to the user as necessary. 
All standard TAT requests are processed through EMSL’s Westmont Laboratory by the Special 
Projects Team.  Preliminary data for expedited TAT deliverables are reviewed by the Laboratory 
Manager prior to being reported, and all hard copy deliverables are eventually transferred to 
Westmont for long term storage.  The following is an observation by the Audit Team concerning 
the use of electronic signatures: 
 

15. Although not the practice of this particular EMSL branch laboratory, data reviewers at 
other EMSL branch laboratories often apply the electronic signature of personnel other 
than themselves, including the Laboratory Manager, to document that the data has been 
reviewed by a qualified individual.  The application of the electronic signature of a 
Laboratory Manager or other personnel as evidence of an activity by someone other 
than the individual performing the activity is misleading and unacceptable.  Refer to 
Checklist No. 9.2.3. 

 
Recommended Corrective Action – The application of an electronic signature by 
someone other than the individual performing an activity is unacceptable, a critical 
observation, and requires immediate corrective action. 

 
Quality Assurance/Quality Control (QA/QC) 
 
The Audit Team interviewed the Laboratory Manager, who is responsible for the quality of all 
deliverables provided by the laboratory, and reviewed the Laboratory QAM and applicable 
SOPs.  A cursory review of the available quality documents and procedures indicate the 

2019-10302008-4



 

EMSL-Libby Asbestos On-site Audit Report_fnl.doc  9 Page 9 of 

laboratory is operating within the requirements of their quality system.  The Laboratory Manager 
was professional and cooperative during the audit process, demonstrating a willingness to 
address the observations made during the audit and a commitment to quality.  There were no 
observations by the Audit Team concerning the current management of this project at this 
location. 
 
CONCLUSIONS 
 
An asbestos on-site laboratory audit of EMSL Analytical, Inc. in Libby, Montana performed on 
September 16-17, 2008 in support of the Libby Asbestos Site and Libby Action Plan revealed 
the laboratory has sufficient space, analytical equipment, and personnel to receive, prepare, 
and analyze samples by PCM, PLM and TEM methodologies.  The laboratory staff interviewed 
during the audit process demonstrated proficiency analyzing various sample matrices for the 
presence of asbestos and non-asbestos materials by Phase Contrast Microscopy (PCM), 
Polarized Light Microscopy (PLM), and Transmission Electron Microscopy (TEM).  The work 
spaces evaluated were clean, well organized, and the documentation reviewed was accurate 
and complete. 
 
There were fifteen observations identified during the laboratory evaluation, most of which were 
of minor concern and one perceived by the Audit Team to be critical, requiring immediate 
attention.  This one critical observation relates to the laboratory’s use of electronic signatures, 
specifically the use of the Laboratory Manager’s electronic signature by laboratory personnel 
other than the Laboratory Manager.  Note that electronic signatures are not used at the EMSL 
branch laboratory in Libby, Montana; however, they are used at other EMSL laboratories.  
Therefore, because this observation was detected and discussed during this audit, a finding was 
made by the Audit Team.  Other observations that require attention include undocumented 
deviations from standard methods in the PLM area, the availability of environmental monitoring 
data performed by a third party, the calibration of the sample preparation equipment (i.e., 
plasma asher, balance, and muffle furnace), the security of the mobile laboratory, and 
adherence to project-specific requirements.  Overall, the laboratory demonstrated the 
experience and quality systems to meet the expectations of the client. 
 
All laboratory personnel interviewed were cooperative, and readily answered all questions 
posed by the Audit Team.  The management of the laboratory appeared to be responsive to the 
identified deficiencies. 
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1.0 LABORATORY STATUS Yes No Comments 

1.1 Is the laboratory currently receiving samples from Libby Superfund Site 
Operable Units(s)? 

 
 

 
 

 

If “YES,” complete the following table:  

Analysis Matrices Comment 

 PLM Soil   NIOSH 9002 

 TEM  Air, Dust & Water   AHERA, EPA 100.2 & ISO 10312 

 PCM  Air   NIOSH 7400 

   

 

 

2.0 LABORATORY SECURITY Yes No Comments 

2.1 Are visitors required to sign in?     

2.2 Are all entrances to the laboratory locked, except the entrance to the 
reception area? 

 
 

 
 

Refer to Finding No. 1 of the 
Summary On-site Audit Report. 

 

3.0 PROJECT INITIATION/PROJECT MANAGEMENT Yes No Comments 

3.1 Is there a designated project manager or project management team to 
ensure samples received from Libby OUs are properly processed? 

 
 

 
 

  
Ron Mahoney. 

3.2 Are project-specific requirements and procedures communicated to 
laboratory staff? 

 
 

 
 

  
 

3.3 Are modifications to laboratory activities communicated to laboratory staff?     

3.4 Are the resolutions to issues resolved during the weekly laboratory 
conference calls communicated to laboratory staff? 

 
 

 
 

  

 

4.0 SAMPLE RECEIPT, LOG-IN, STORAGE, & TRACKING Yes No Comments 

4.1 Is the sample receiving area adequate, clean, and orderly?   
Refer to Finding No. 4 of the 
Summary On-site Audit Report. 

4.2 Is the sample receiving area secured against unauthorized personnel?    

Personnel Interviewed 

Name Title Experience 

Elizabeth JoMay Wyatt-Pescador Sample Custodian 3-4 months  

Ron Mahoney  Laboratory Manager  15 years+  

Additional comments: 
 
 
 
 
 
 
 

2019-10302008-4



LIBBY SITE-AND LIBBY ACTION PLAN-SPECIFIC ASBESTOS LABORATORY ON-SITE AUDIT CHECKLIST 
 

USEPA  Date(s) of On-site:  September 16-17, 2008            
 

EMSL-Libby Asbestos On-site Audit Checklist_fnl.doc                                    2 of 31                                               QATS Form 70-050F075R00, 04-17-2008 

4.0 SAMPLE RECEIPT, LOG-IN, STORAGE, & TRACKING Yes No Comments 

4.3 Sample Receipt    

4.3.1 Is there a sample custodian and designated alternate responsible for 
sample receipt and log-in?    

 
 

 
 

  

4.3.2 Is the custodian or alternate available to receive and log-in samples at 
any time delivery services are operating? 

 
 

 
 

 

4.3.3 Are sample shipping containers opened in a HEPA hood (as 
necessary) to both minimize personal exposure and safeguard against 
laboratory contamination (explain)? 

 
 

 

 
 

 

 
A HEPA hood is available and 
used as necessary. 

4.3.4 Does the sample custodian verify and record the following when 
inspecting shipments and reviewing documentation: 

 
4.3.4.1 Presence and condition of custody seals? 

 
4.3.4.2 Presence or absence of Chain-of-Custody (COC) records? 

 
4.3.4.3 Presence or absence of air bill sticker(s)? 

 
4.3.4.4 Sample condition? 

 
4.3.4.5 Presence of packaging or packing material which could 

compromise samples (i.e., vermiculite & polystyrene)? 
 

4.3.4.6 Problems/discrepancies between samples, documentation, client 
requests, etc.? 

 
4.3.4.7 Bulk and air samples received separately? 

 
 
 

 
 

 
 

NA 
 

 
 
 

NA 
 
 

 
 

 

 
 
 

 
 

 
 

NA 
 

 
 
 

NA 
 
 

 
 

 

  
 
 
 
 
 
 
All samples are dropped off by 
a member of the sampling 
team. 
 
 
Samples are not packaged, but 
hand delivered. 
 
Recorded on COC. 

4.3.5 Are (COC) records signed and dated at the time of sample receipt?    

4.3.6 Is a system in place to contact the client in case of absent 
documentation, or discrepancies between COCs, client requests, etc.? 

 
 

 
 

  

4.3.7 Are subsequent resolutions to problems and discrepancies 
documented? 

    

4.4 Sample Identification    

4.4.1 Are sample receipt identification logbooks, or a LIMS, used to log-in 
samples and assign unique laboratory identification numbers? 

 
4.4.1.1 Does the logbook or logging system serve as a direct cross-

reference between laboratory ID numbers and client ID numbers? 

 
 

 
 

 

 
 

 
 

 

  

4.4.2 When samples are split in the laboratory, is there a method in place to 
assign laboratory numbers to track the sample back to the original 
sample? 

 
 

 

 
 

 

 

Additional comments: 
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4.0 SAMPLE RECEIPT, LOG-IN, STORAGE, & TRACKING Yes No Comments 

4.5 Sample Storage    

4.5.1 Are storage facilities sufficient?   Samples are shipped to 
Westmont for archiving. 

4.5.2 Is the sample storage area secured to prevent entry of unauthorized 
personnel? 

 
NA 

 
NA 

  

4.5.3 Does the sample custodian keep storage logbooks? NA NA   

4.5.4 Are samples easy to locate from logbook references? NA NA  

4.6 Sample Tracking    

4.6.1 Is a system in place to keep track of samples and prepared samples 
entering and leaving the storage, sample preparation, and analysis 
areas? 

 
 

 

 
 

 

  

4.6.2 Are the retention and/or disposal of unused portions of samples and 
prepared samples documented? 

 
 

 
 

  

4.7 Standard Operating Procedures (SOPs)    

4.7.1 Do laboratory personnel have access to current project-specific SOPs, 
laboratory modifications, and other pertinent guidance documents?  

 
 

 
 

  

4.7.2 Are the applicable laboratory SOPs available and followed by 
laboratory personnel (list)? 

 
 

 
 

  

Document Title Control No. Description 

EMSL Sample Log-in Prep Sample Log Revision 2, 9/5/2008 New procedures for transfer of samples.  

   

   

   

4.8 Document Control: Yes No Comments 

4.8.1 Are all logbooks, notebooks, forms, or other laboratory documents 
legible, accurate, and complete (list)? 

 
 

 
 

Refer to Finding No. 3 of the 
Summary On-site Audit Report. 

Document Title Description/Comments 

 Login Receipt Logbook Used to record receipt of samples. 

  

  

  

Additional comments  
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5.0 PHASE CONTRAST MICROSCOPY (PCM) Yes No Comments 

5.1 Is the PCM area adequate, clean, and orderly?    

5.2 Are steps taken to prevent the cross-contamination of equipment, supplies, 
and reagents? 

 
 

 
 

  

Personnel Interviewed 

Name Title Experience 

Ron Mahoney Laboratory Manager  15 years  

   

5.3 Methods and Libby-Specific Guidance Documents Yes No Comments 

5.3.1 Are the applicable guidance documents available for reference:  
 

5.3.1.1 NIOSH Method 7400 (Issue 2), 1994? 

 
 

 

 
 

 

 

5.3.2 Laboratory Modification LB-000015: 
 
5.3.2.1 Overload rejection criteria of > 25%? 

 
5.3.2.2 If samples are visibly overloaded or contain lose debris, is an 

indirect preparation performed? 
 

5.3.2.3 Is the observance of non-countable long fibers noted? 

  
 

 
 
 

 
 

 

 
 

 
 
 

 
 

 

  

5.4 Equipment    

5.4.1 Are the microscopes used to analyze samples equipped with the 
following: 

 
5.4.1.1 Positive phase contrast, with green or blue filter? 

 
5.4.1.2 Adjustable field iris? 

 
5.4.1.3 Eyepiece (8 to 10X)? 

 
5.4.1.4 Phase magnification (40 to 45X)?  

 
5.4.1.5 Walton-Beckett Graticule? 

 
5.4.1.6 Stage micrometer with 0.01 mm subdivisions? 

 
 
 

 
 

 
 

 
 

 
 

 
 

 

 
 
 

 
 

 
 

 
 

 
 

 
 

 

 

5.4.2 Are microscope and phase ring alignment checks conducted daily?    

5.4.3 Are resolution checks performed weekly using an HSE/NPL slide?   Also measure graticule weekly. 

5.4.4 Are maintenance and calibration activities recorded in microscope-
specific logbooks? 

 
 

 
 

Refer to Finding No. 5 of the 
Summary On-site Audit Report. 

5.5 Sample Preparation    

5.5.1 Are filters prepared as described in the applicable method(s)?   Hot block is used. 

Additional comments: 
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5.0 PHASE CONTRAST MICROSCOPY (PCM) Yes No Comments 

5.6 Sample Analysis    

5.6.1 Are the appropriate counting rules used (A or B)?    

5.6.2 How are the fields and fibers tracked and recorded? --- --- Calibrated counters are used. 

5.7 Quality Control    

5.7.1 Is each analyst provided a minimum of one reference slide per work 
day? 

 
 

 
 

  

5.7.2 Are recounts analyzed at a frequency of 1 per 10 samples analyzed? 
 

5.7.2.1 Are recounts performed by the same analysts on the same 
microscope? 

 
 
 

 

 
 
 

 

  

5.8 Standard Operating Procedures (SOPs)    

5.8.1 Do laboratory personnel have access to current project-specific SOPs, 
laboratory modifications, and other pertinent guidance documents?  

 
 

 
 

  

5.8.2 Are the applicable laboratory SOPs available and followed by laboratory 
personnel (list)? 

 
 

 
 

 

Document Title Control No. Description 

 EMSL NIOSH 7400 SOP Revision 11, 2/25/2008  PCM procedures 

   

   

5.9 Document Control Yes No Comments 

5.9.1 Are all logbooks, notebooks, forms, or other laboratory documents 
legible, accurate, and complete (list)? 

 
 

 
 

 

Document Title Description/Comments 

 PCM Calibration Sheet Documentation of microscope performed calibrations.   

 PCM Reference Slide Analysis  Documentation of daily reference analyses. 

 PCM QC Analysis Sheet  Documentation of replicate analyses. 

    

Additional comments: 
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

6.1 Are the grid preparation areas adequate, clean, and orderly?    

6.2 Are bulk samples prepared in an area separate from that used to prepare 
air and dust samples? 

 
 

 
 

 

6.3 Are steps taken to prevent the cross-contamination of equipment, supplies, 
and reagents? 

 
 

 
 

  

Personnel Interviewed 

Name Title Experience 

 Roy Pescador  TEM Analyst 1 year 

Ron Mahoney Laboratory Manager  15 years  

   

6.4 Equipment Yes No Comments 

6.4.1 Drying oven & muffle furnace: 
 

6.4.1.1 Checked routinely and recorded in a permanent logbook?  

 
 

 

 
 

 

 
Refer to Finding No. 6 of the 
Summary On-site Audit Report. 

6.4.2 Analytical balances: 
 
6.4.2.1 Located away from drafts and areas subjected to rapid temperature 

changes? 
 

6.4.2.2 Checked routinely and recorded in a permanent logbook? 
 

6.4.2.3 Calibrated within the last 12 months by a certified technician? 

 
 
 

 
 

 
 

 

 
 
 

 
 

 
 

 

 
 
 
 
 
Refer to Finding No. 7 of the 
Summary On-site Audit Report.  

6.4.3 Plasma Asher: 
 

6.4.3.1 Calibrated on a routine basis? 
 

6.4.3.2 Checked routinely and recorded in a permanent logbook? 

 
 

 
 

 

 
 

 
 

 

  
 

6.4.4 Sputter Coater (Vacuum evaporator): 
 

6.4.4.1 Checked routinely and recorded in a permanent logbook? 

 
 

 

 
 

 

  

6.4.5 Ventilation Hoods: 
 

6.4.5.1 Checked routinely and recorded in a permanent logbook? 

 
 

 

 
 

 

 
 
Performed quarterly. 

Additional comments:  
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

6.5 Preparation of Air Filters    

6.5.1 What method(s) does the laboratory use to prepare air samples for TEM 
analysis: 

 
6.5.1.1 40 CFR, Chapter 1, Part 763, Subpart E (AHERA)?  

 
6.5.1.2 ISO 10312:1195 E - Determination of Asbestos Fibers? 

 
 
 

 
 

 

 
 
 

 
 

 

 

6.5.2 LB000053 – Is indirect preparation performed on air samples which are 
visibly overloaded or contain loose debris? 

 
 

 
 

  

6.5.3 Are filters collapsed (cleared) by the “hot block” or a similar technique 
(describe technique)? 

 
 

 
 

 
The “hot block” is used.  

6.5.4 Is plasma etching performed on collapsed filters? 
 

6.5.4.1 Is a 10% layer of the collapsed surface removed during etching? 

 
 

 

 
 

 

 
Refer to Finding No. 8 of the 
Summary On-site Audit Report. 

6.5.5 Once the filters have been collapsed, are samples transferred to a 
vacuum evaporator for application of a 1 to 5 mm section of graphite 
rod? 

 
 

 

 
 

 

 

6.5.6 Are excised filter sections placed, carbon side down, on the 
appropriately labeled grid, and cleared using a Jaffe Washer or an 
equivalent technique (describe)?  

 
 

 

 
 

 

  

6.5.7 Are samples checked for remaining filter residue after clearing? 
 

6.5.7.1 If residue remains, is condensation washing or an equivalent 
technique used (describe technique)? 

 
 
 

 

 
 
 

 

  

Additional comments:  
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

6.6 Dust Sample Preparation    

6.6.1 What method(s) does the laboratory use to prepare dust samples for 
TEM analysis: 

 
6.6.1.1 ASTM D 5755-03 - Microvacuum Sampling and Indirect Analysis of 

Dust by TEM?   

 
 
 
 

 

 
 
 
 

 

 

6.7 Libby-Specific Indirect Sample Preparation without Ashing    

6.7.1 Are the applicable Libby guidance documents available for reference:  
 

6.7.1.1 SOP EPA-Libby-08 (Rev. 0) - Indirect Preparation of Air and Dust 
Samples for TEM Analysis?  

 
 
 

 

 
 
 

 

  

6.7.2 LB000053 – Is indirect preparation without ashing performed on non-
investigative samples with the applicable sample prefix codes? 

 
 

 
 

  

6.7.3 Sample filtration: 
 

6.7.3.1 Are air cassettes examined for loose material? 
 

6.7.3.1.1 If loose material or uneven loading is not evident, is a portion of 
the air samples retained? 

 
6.7.3.1.2 If loose material is evident, is it filtered along with the air filter? 

 
6.7.3.2 Are air filters, loose material, and dust rinsed into a beaker and 

brought to a final volume of 100 ml with particle-free water?  
 

6.7.3.2.1 Adjusted to a pH of 3-4 with a 10% solution of glacial acetic 
acid? 

 
6.7.3.2.2 Sonicated for 3 minutes and allowed to settle for 2 minutes prior 

to filtering? 
 

6.7.3.3 Are the appropriate aliquots of filtrate passed through a disposable 
25 mm filter assembly with a 0.2 µm MCE filter with a 5.0 µm MCE 
support pad? 

 
6.7.3.3.1 Are three secondary filters prepared using 50 ml, 25 ml and 10 

ml, with greater or lesser volumes acceptable for overloaded air 
samples? 

  
 

 
 
 

 
 

 
 
 

 
 
 

 
 
 

 
 
 
 

 
 
 
 

 

 
 

 
 
 

 
 

 
 
 

 
 
 

 
 
 

 
 
 
 

 
 
 
 

  

  
 
 
 
 
 
 
Refer to Finding No. 9 of the 
Summary On-site Audit Report. 
 
 
 
 
 
 
 
 
 
 
 
 
 
10mL, 15mL, 25mL and 50mL 
volumes are prepared to slides. 

6.7.4 Are serial dilutions performed as necessary?       

6.7.5 Are TEM grids prepared as described in Section 6.5 of this checklist?    

Additional comments:  
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

6.8 Libby-Specific Indirect Sample Preparation with Ashing    

6.8.1 Are the applicable Libby guidance documents available for reference:  
 

6.8.1.1 SOP EPA-Libby-08 (Rev. 0) - Indirect Preparation of Air and Dust 
Samples for TEM Analysis?  

 
6.8.1.2 LB000053 – Is indirect preparation with ashing performed on 

investigative samples with the applicable sample prefix codes?  

 
 
 

 
 
 

 

 
 
 

 
 
 

 

  
 
 
 
 
Refer to Finding No. 9 of the 
Summary On-site Audit Report. 

6.8.2 Initial filtration: 
 

6.8.2.1 Are air cassettes examined for loose material? 
 

6.8.2.1.1 If loose material or uneven loading is not evident, is a portion of 
the air samples retained? 

 
6.8.2.1.2 If loose material is evident, is it filtered and ashed along with the 

air filter? 

  
 

 
 
 

 
 
 

 

 
 

 
 
 

 
 
 

  

  
 
 
 
 

6.8.3 Ashing: 
 

6.8.3.1 Are filters covered with aluminum foil and placed in a plasma 
asher? 

 
6.8.3.1.1 Is the plasma asher operated at minimum power? 

 
6.8.3.1.2 Is 100% ashing confirmed by visual observation? 

  
 
 

NA 
 

NA 
 

NA 

 
 
 

NA 
 

NA 
 

NA  

 
 
 
Refer to Checklist No. 6.8.1.2 
above. 

6.8.4 Final filtration: 
 

6.8.4.1 Is ash residue rinsed into a beaker and brought to a final volume of 
100 ml with particle-free water?  

 
6.8.4.1.1 Adjusted to a pH of 3-4 with a 10% solution of glacial acetic 

acid? 
 

6.8.4.1.2 Sonicated for 3 minutes and allowed to settle for 2 minutes prior 
to filtering? 

 
6.8.4.2 Are the appropriate aliquots of filtrate passed through a disposable 

25 mm filter assembly with a 0.2 µm MCE filter with a 5.0 µm MCE 
support pad?  

 
6.8.4.3 Are three secondary filters prepared using 50 mL, 25 mL and 10 

mL, with greater or lesser volumes acceptable for overloaded air 
samples?  

  
 
 

 
 
 

 
 
 

 
 
 
 

 
 
 
 

 

 
 
 

 
 
 

 
 
 

 
 
 
 

 
 
 
 

  

  

6.8.5 Are serial dilutions performed as necessary?      

6.8.6 Are TEM grids prepared as described in Section 6.5 of this checklist?    

Additional comments:   
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

6.9 Water Sample Preparation    

6.9.1 What method(s) does the laboratory use to prepare water samples for 
TEM analysis: 

 
6.9.1.1 EPA Method 100.2 - Determination of Asbestos Structures Over 10 

µm in Length in Drinking Water?  

  
 
 
 

 

  
 
 
 

 

 
There were no water samples 
analyses recently performed, but 
the laboratory indicated that they 
follow EPA Method 100.2. 

6.9.2 Are samples received and filtered by the laboratory within 48 hours of 
collection? 

 
6.9.2.1 If not, are they stored in a refrigerator until filtered? 

 
 

 
  

 
 

 
  

  

6.9.3 Is the sample hand-agitated and sonicated at low power for 15 minutes, 
and hand-agitated again before aliquots are removed? 

  
 

 
  

 
 

6.9.4 Are the appropriate aliquots of the original sample poured though a 25 
mm or 47 mm MCE filter (0.22 µm or smaller pore size) with an MCE 
filter (5 µm pore size) backing pad? 

 
Note: No less than 1 mL must be used as an aliquot. 

  
 

 

 
 

 

 

6.9.5 Are TEM grids prepared as described in Section 6.5 of this checklist?      

6.10 OU3 Tree Bark Sample Preparation    

6.10.1 Are the applicable Libby guidance documents available for reference: 
 

6.10.1.1 SOP Tree-Libby-OU3 (Rev. 1) – Sampling and Analysis of Tree 
Bark for Asbestos? 

 
 
 

NA 

 
 
 

NA 

Tree bark samples are not 
received for preparation or 
analysis at this EMSL branch 
laboratory. 

6.10.2 Drying and Ashing: 
 

6.10.2.1 Are the diameter and thickness of the tree bark samples measured 
and recorded to an accuracy of ± 2mm? 

 
6.10.2.2 Is the entire tree bark sample weighed and placed in an oven for 

drying? 
 

6.10.2.2.1 Dried at 80º F until the weight stabilizes, a minimum of 6 hours, 
and weighed?  

 
6.10.2.3 Is the bark sample then covered and placed in a muffle furnace at 

450 º F for 18 hours, or until all organic matter has been removed, 
and weighed? 

 
6.10.2.3.1 Is the furnace ramped from 0º F to 450º F? 

  
 
 

NA 
 
 

NA 
 
 

NA 
 
 
 

NA 

  
 
 

NA 
 
 

NA 
 
 

NA 
 
 
 

NA 

 
 
 
 

Additional comments:   
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

6.10  OU3 Tree Bark Sample Preparation    

6.10.3 Acid Treatment: 
 

6.10.3.1 After adding approximately 1-2 ml of DI water, is 10-20 ml of 
concentrated HCl added until no further reaction is visible (approx. 
3-5 minutes)? 

 
6.10.3.2 Are samples diluted, transferred to a 100 ml container (with lid) and 

brought to a final volume of 100 ml with fiber-free DI water? 
 

6.10.3.3 Capped, inverted 5-6 times, and sonicated for 2 minutes in 
preparation for filtering? 

  
 
 
 

NA 
 
 

NA 
 
 

NA 

  
 
 
 

NA 
 
 

NA 
 
 

NA 

    

6.10.4 Filtration: 
 

6.10.4.1 Are 5-20 mLs of solution transferred to a second container and 
brought to a volume of 100 ml with fiber-free DI water? 

 
6.10.4.2 Are dilutions agitated (inverted 5-6 times) and filtered through a 47 

mm MCE filter (0.45 µm pore size)? 
 

6.10.4.2.1 Are additional dilutions prepared if the loading on the filter 
appears either too heavy (> 20%) or too light? 

  
 
 

NA 
 
 

NA 
 
 

NA 

  
 
 

NA 
 
 

NA 
 
 

NA 

 

6.10.5 Are TEM grids prepared as described in Section 6.5 of this checklist?  NA  NA  

6.11 OU3 Duff Sample Preparation    

6.11.1 Are the applicable Libby guidance documents available for reference:  
  

6.11.1.1 SOP Duff-Libby-OU3 (Rev. 0) – Sampling and Analysis of Duff for 
Asbestos? 

  
 
 

NA 

  
 
 

NA 

Duff samples are not received 
for preparation or analysis at this 
EMSL branch laboratory. 

6.11.2 Drying and Ashing: 
 

6.11.2.1 Are the appropriate number of aluminum trays weighed and tared? 
 

6.11.2.1.1 For tracking purposes, is each tray marked with a unique 
number? 

 
6.11.2.2 Are trays filled to approximately ¾ and dried at 60º F until the 

weight stabilizes, a minimum of 10 hours, and weighed? 
 
6.11.2.3 Are dried duff samples transferred to covered pans and placed in a 

muffle furnace at 450º F for 18 hours, or until all organic matter has 
been removed, and weighed? 

 
6.11.2.4 Are ashed samples transferred to Zip-lock bags and homogenized? 

 
6.11.2.4.1 If an individual sample was split between multiple trays, was it 

combined into one Zip-lock bag? 

  
 

NA 
 
 

NA 
 
 

NA 
 
 
 

NA 
 

NA 
 
 

NA 

  
 

NA 
 
 

NA 
 
 

NA 
 
 
 

NA 
 

NA 
 
 

NA 

 
 
 
 
 
 

Additional comments:   
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

  6.11 OU3 Duff Sample Preparation    

6.11.3 Acid Treatment: 
 

6.11.3.1 After adding approximately 1-2 ml of DI water to 0.25 grams 
(measured to ± 0.01 g) of ashed sample, is 10-20 ml of 
concentrated HCl added until no further reaction is visible (approx. 
3-5 minutes)? 

 
6.11.3.2 Are samples diluted, transferred to a 100 ml container (with lid) and 

brought to a final volume of 100 ml with fiber-free DI water? 
 

6.11.3.3 Capped, inverted 5-6 times, and sonicated for 2 minutes in 
preparation for filtering? 

  
 
 
 
 

NA 
 
 

NA 
 
 

NA 

  
 
 
 
 

NA 
 
 

NA 
 
 

NA 

  

6.11.4 Filtration: 
 

6.11.4.1 Are 0.1 to 1.0 ml of solution transferred to a second container and 
brought to a volume of 100 ml with fiber-free DI water? 

 
6.11.4.2 Are dilutions agitated (inverted 5-6 times) and filtered through a 47 

mm MCE filter (0.45 µm pore size)? 
 

6.11.4.2.1 Are additional dilutions prepared if the loading on the filter 
appears either too heavy (> 20%) or too light? 

  
 
 

NA 
 
 

NA 
 
 

NA 

  
 
 

NA 
 
 

NA 
 
 

NA 

    

6.11.5 Are TEM grids prepared as described in Section 6.5 of this checklist?  NA  NA  

6.12 Dustfall Sample Preparation    

6.12.1 Are the applicable Libby guidance documents available for reference:  
  

6.12.1.1 SOP SRC-Libby-07 Analysis of Asbestos in Dustfall Samples by 
TEM? 

 
 

 
 

 
 

 
 

 

6.12.2 Sample Filtration: 
 

6.12.2.1 Is the solution from the collection cylinder poured into a clean 500 
ml graduated cylinder and brought to a final volume of 500 ml with 
fiber-free DI water? 

 
6.12.2.2 Is 250 ml of the 500 ml solution filtered through a 25 mm or 37 mm 

MCE filter (0.45 µm pore size or smaller)? 
 

6.12.2.2.1 Is a second filter prepared using a lesser volume if the dust 
loading on the secondary filter is too heavy? 

 
 

 
 

 
 
 

 
 
 

 

 
 

 
 

 
 
 

 
 
 

 

  

6.12.3 Are TEM grids prepared as described in Section 6.5 of this checklist?    

Additional comments:  
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

6.13 Grid Preparation/filtrate Storage    

6.13.1 For indirect preparations, are remaining filtrate filtered onto the 
appropriate filter(s) to be archived? 

 
 

 
 

  

6.13.2 Are all remaining filters and filter portions labeled prior to archiving?    

6.13.3 Are grid preparations stored in a dust free environment, and in a manner 
which will allow them to be easily located for analysis? 

 
 

 
 

  

6.14 Quality Control Samples    

6.14.1 LB-000029b - Are quality control samples prepared at the described 
frequency: 

 
6.14.1.1 Laboratory blanks (LB) prepared at a frequency of 4%?  

 
6.14.1.2 Re-preparations prepared at a frequency of 1%?  

 
6.14.1.2.1 Are re-preparation samples selected as described? 

  
 
 

 
 

 
 

 

 
 
 

 
 

 
 

 

 
 
 
LB’s are prepared with each 
batch, and re-preparations are 
prepared form primary or 
secondary filter for air and dust 
samples, respectively. 

6.15 Standard Operating Procedures (SOPs)    

6.15.1 Do laboratory personnel have access to current project-specific SOPs, 
laboratory modifications, and other pertinent guidance documents?  

 
 

 
 

  

6.15.2 Are the applicable laboratory SOPs available and followed by laboratory 
personnel (list)? 

 
 

 
 

 

Document Title Control No. Description 

 EMSL TEM AHERA SOP  Revision 11 (7/15/2008)   AHERA SOP  

EMSL ISO 10312 SOP Revision 11 (7/15/2008) ISO SOP 

   

   

6.16 Document Control Yes No Comments 

6.16.1 Are all logbooks, notebooks, forms, or other laboratory documents 
legible, accurate, and complete (list)? 

 
 

 
 

  

Document Title Description/Comments 

EMSL Analytical Drying Oven Calibration           
Temperature Log. 

 Documentation of drying oven calibration. 

    

    

    

Additional comments:    
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7.0 TEM ANALYSIS Yes No Comments 

7.1 Are TEM areas adequate, clean, and orderly?     

7.2 Are steps taken to prevent the cross-contamination of equipment, supplies, 
and reagents? 

 
 

 
 

 

 Personnel Interviewed 

Name Title Experience 

 Roy Pescador  TEM Analyst 1 year 

Ron Mahoney Laboratory Manager  15 years  

   

7.3 Methods and Libby-Specific Guidance Documents Yes No Comments 

7.3.1 What method(s) does the laboratory use to analyze samples TEM: 
 

7.3.1.1 40 CFR, Chapter 1, Part 763, Subpart E (AHERA)?  
 

7.3.1.2 ISO 10312:1995 E - Determination of Asbestos Fibers? 
 

7.3.1.3 ASTM D 5755-03 - Microvacuum Sampling and Indirect Analysis of 
Dust by TEM?   

 
7.3.1.4 EPA Method 100.2 - Determination of Asbestos Structures Over 10 

µm in Length in Drinking Water?  
 

7.3.1.5 EPA 600/R-93/116 - Method for the Determination of Asbestos in 
Bulk Building Materials? 

 
 

 
 

 
 
 

 
 
 

 
 
 

 

 
 

 
 

 
 
 

 
 
 

 
 
 

 

 

7.3.2 Are the applicable Libby guidance documents available for reference:  
 
7.3.2.1 SOP Tree-Libby-OU3 (Rev. 1) – Sampling and Analysis of Tree 

Bark for Asbestos? 
 
7.3.2.2 SOP Duff-Libby-OU3 (Rev. 0) – Sampling and Analysis of Duff for 

Asbestos? 
 

7.3.2.3 SOP SRC-Libby-07 Analysis of Asbestos in Dustfall Samples by 
TEM? 

  
 
 

NA 
 
 

NA 
 
 

 

 
 
 

NA 
 
 

NA 
 
 

 

 

Additional comments: 
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7.0 TEM ANALYSIS Yes No Comments 

7.4 TEM Instrumentation    

7.4.1 Does TEM instrumentation meet the following requirements: 
 

7.4.1.1 Capable of being operated at between 80 and 120 kV? 
 

7.4.1.2 Electron diffraction (ED) and energy dispersive X-ray (EDX) 
capabilities? 

 
7.4.1.3 Fluorescent screen with an inscribed or overlaid calibrated scale?  

 
 

 
 
 

 
 

 

 
 

 
 
 

 
 

 

  
 
Operated at 100 kV. 

7.4.2 Are the instruments equipped with thin film or beryllium windows (list 
below if necessary)? 

 
--- 

 
--- 

  
Beryllium & light element. 

7.4.3 Are all routine and non-routine maintenance activities recorded in 
instrument-specific logbooks? 

 
 

 
 

  

Instrument No. Make Model Capabilities 

49 JEOL  100 CX II EDX w/Beryllium window  

 30 JEOL  CX  EDX w/Beryllium window 

 60  JEOL  1200 EXII  EDX w/light element window (120kV) 

 

7.5 Instrument Calibration Yes No Comments 

7.5.1 Is the TEM screen magnification calibrated monthly, or after service, 
using a grating replica?  

 
 

 
 

  

7.5.2 Is the ED camera constant calibrated weekly?    Monthly 

7.5.3 Is the diameter of the cross-over (spot diameter) calibrated every three 
months? 

 
 

 
 

  

7.5.4 Is the low beam dose verified every three months?     

7.5.5 EDX Analyzer: 
 

7.5.5.1 Are Cu and K keV’s checked daily?  
 

7.5.5.2 Is detector resolution checked twice a year? 
 

7.5.5.3 Is Na sensitivity checked every three months? 
 

7.5.5.4 Are K-factors checked twice a year? 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 

  

7.5.6 Are instrument calibration records maintained in instrument-specific 
logbooks? 

 
 

 
 

  

Additional comments: 
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7.0 TEM ANALYSIS Yes No Comments 

7.6 Reference Materials    

7.6.1 Does the laboratory maintain a library of reference materials on all 
asbestos and other fiber types?  

 
 

 
 

 

7.6.2 Are instrument-specific reference spectra collected during the mentoring 
program available for the classification of particles observed in Libby 
field samples: 

 
7.6.2.1 USGS Glass BIR-1G (freezer milled)? 
 
7.6.2.2 Libby Amphibole? 

 
 
 
 

 
 

 

 
 
 
 

 
 

 

  
 
 
 
 
Refer to Finding No. 10 of the 
Summary On-site Audit Report. 

7.7 Grid Acceptance/Rejection Criteria    

7.7.1 Grid preparation rejection criteria: 
 
7.7.1.1 The replica is too dark due to poor dissolution? 

 
7.7.1.2 Replica is doubled or folded? 

 
7.7.1.3 LB-000016a (AHERA) and LB-000031a (ISO) rejection criteria: 
 

7.7.1.3.1 Replica has > 25% obscuration rejected? 
 

7.7.1.3.2 Replica has < 50 intact grid openings? 

 
 

 
 

 
 
 
 

 
 

 

 
 

 
 

 
 
 
 

 
 

 

 
 
 
 
 
 
 
 
  

7.8 AHERA    

7.8.1 Are structures identified accordingly: 
 

7.8.1.1 Structures designated Fibers (F), Bundles (B), Clusters (C) or 
Matrices (M)? 

 
7.8.1.2 Identification of asbestos structures by Electron Diffraction (ED)? 
 

7.8.1.2.1 How often are ED patterns captured and recorded? 
 

7.8.1.3 Identification of asbestos structures by Energy Dispersive X-ray 
Analysis (EDXA)? 

 
7.8.1.3.1 How often is EDXA analysis performed and recorded?  

 
7.8.1.4 Are chrysotile structures identified by either ED pattern or EDXA? 

 
7.8.1.5 Are amphibole structures identified by both ED pattern and EDXA? 

 
 
 

 
 

 
 

--- 
 
 

 
 

--- 
 

 
 

 

 
 
 

 
 

 
 

--- 
 
 

 
 

--- 
 

 
 

 

 
 
 
 
 
 
 
As required. 
 
 
 
 
As required. 
 

Additional comments: 
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7.0 TEM ANALYSIS Yes No Comments 

7.8  AHERA    

7.8.2 Counting/stopping rules:  
 

7.8.2.1 Are enough grid openings (GOs) counted to meet the analytical 
sensitivity required? 

 
 
 

 

 
 
 

 

 

7.8.3 Is approximately half of the pre-determined filter area analyzed on one 
grid preparation and the remaining half on a second grid preparation? 

 
 

 
 

 

7.8.4 LB-000016a- Structure counting & recording modifications: 
 

7.8.4.1 Are non-asbestos material (NAM) structures being recorded? 
 
7.8.4.2 Is “ND” used to document when no structures are detected in a grid 

opening? 
 

7.8.4.3 Samples classified as investigative or non-investigative per 
LB-000053: 

 
7.8.4.3.1 Aspect ratio of 3:1 applied for investigative samples? 

 
7.8.4.3.2 Aspect ratio of 5:1 applied for non-investigative samples? 

 
7.8.4.4 How are the overall dimensions of CD and MD structures 

measured? 
 

7.8.4.4.1 Is the length of only the longest protruding fiber recorded for 
dispersed clusters and matrices? 

 
7.8.4.5 Are non-countable structures recorded, but identified as non-

countable and excluded from density and concentration results? 
 

7.8.4.6 Is the entire length of a fiber recorded for structures originating in 
one grid opening and extending into an adjacent grid opening? 

  
 

 
 
 

 
 
 
 
 

 
 

 
 
 

 
 
 

 
 
 

 
 
 

 

 
 

 
 
 

 
 
 
 
 

 
 

 
 
 

 
 
 

 
 
 

 
 
 

 

 
 
  

7.9 ISO 10312:1995    

7.9.1 Are structures identified accordingly:  
 

7.9.1.1 Are primary and secondary structures counted and recorded as 
described in ISO 10312, Annex C?  

 
7.9.1.2 Is fiber identification performed as described in ISO 10312, 

Annex D?  

 
 
 

 
 
 

 

 
 
 

 
 
 

 

 

7.9.2 Are at least two grid specimens prepared from each filter to perform 
structure counts? 

 
 

 
 

  

Additional comments:   
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7.0 TEM ANALYSIS Yes No Comments 

   7.9  ISO 10312:1995    

7.9.3 LB-000031a - Structure counting & recording modifications: 
 

7.9.3.1 Are non-asbestos material (NAM) structures being recorded? 
 
7.9.3.2 Samples classified as investigative or non-investigative per 

LB-000053: 
 

7.9.3.2.1 Is an aspect ratio of 3:1 applied for investigative samples? 
 

7.9.3.2.2 Is an aspect ratio of 5:1 applied for non-investigative samples? 
 

7.9.3.3 Are structures that intersect non-countable grid bars (top and left) 
recorded, but identified as non-countable and excluded from density 
and concentration results? 

 
7.9.3.4 Is the entire length of the structure recorded if a structure originates 

in one grid opening and extends into an adjacent grid opening, 
provided it does not intersect a non-counting grid bar? 

 
7.9.3.5 Is the observed length recorded for a structure which intersects both 

counting and non-counting grid bars? 

  
 

 
 
 
 
 

 
 

 
 
 
 

 
 
 
 

 
 

 
 

 
 

 
 
 
 
 

 
 

 
 
 
 

 
 
 
 

 
 

 
 

 
 
  

7.10 OU3 Tree Bark and Duff Sample Analysis    

7.10.1 Are these samples analyzed according to ISO 10312:1995 E? NA  NA   

7.10.2 Are counting rules for investigative samples applied?  NA  NA  

7.10.3 Is chrysotile (if observed) recorded?  NA  NA  

7.11 Other Laboratory Modifications    

7.11.1 LB000030 – ISO 10312, ASTM 5755 and EPA 100.2: 
 

7.11.1.1 Are detailed sketches of all asbestos structures observed, up to a 
maximum of 50 structures/samples, included? 

  
 
 

 

  
 
 

 

 
  

7.11.2 LB-000084 - Abundant Chrysotile Modification: 
 

7.11.2.1 Is the chrysotile count terminated at the end of the grid opening in 
which the 50

th
 chrysotile structure is counted, with subsequent grid 

openings recorded with an “*” at the end of the grid opening (e.g., 
B1-1*)? 

  
 
 
 
 

 

  
 
 
 
 

 

 
 
  

Additional comments:  
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7.0 TEM ANALYSIS Yes No Comments 

    7.11  Other Laboratory Modifications    

7.11.3 LB000066c – AHERA, ISO 10312 and ASTM 5755: 
 

7.11.3.1 Are all NAM particles referred to as “close calls” recorded? 
 

7.11.3.2 Is the structure comment field used to record all probable mineral 
classifications (AT, AC, AM, AN, CR, TR, PY, WRTA, or UN)? 

 
7.11.3.3 Is the structure comment field used to record NaK, NaX, XK, or XX?  

 
7.11.3.4 Are EDS spectra recorded at the correct frequency: 

 
7.11.3.4.1 For each LA and each “close call” particle, up to a maximum of 5 

LA and 5 “close call’ particles per sample?  
 

7.11.3.5 Are Photomicrograph images recorded at the correct frequency: 
 

7.11.3.5.1 For each particle for which an EDS spectrum is collected and its 
structure?  

  
 

 
 
 

 
 

 
 
 
 
 

 
 
 
 
 

 

  
 

 
 
 

 
 

 
 
 
 
 

 
 
 
 
 

 

 
 
 
 
 
Refer to Finding No.11 of the 
Summary On-site Audit Report. 
 
  

7.11.4 LB-000077 - Stopping rule for ABS indoor air & dust field blanks (prefixes 
“EX” and “IN”): 

 
7.11.4.1 Are a maximum of 30 grid openings analyzed? 

  
 
 

 

  
 
 

 

 
  

7.11.5 LB-000078 & LB-000079 - Stopping rule for ABS outdoor air field blanks 
(prefix “EX”) and ABS indoor air samples (prefix “IN”), respectively: 

 
7.11.5.1 If the number of grid openings needed to achieve the required 

analytical sensitivity is less than or equal to 100, are they analyzed 
unless 50 or more LA structures are observed? 

 
7.11.5.2 If more than 50 LA structures are observed, is the analysis 

terminated after completing the analysis of the grid opening in which 
the 50

th
 LA structure is observed? 

 
7.11.5.3 If the number of grid openings needed to achieve the required 

analytical sensitivity exceeds 100 and fewer than 50 LA structures 
are observed after the completion of the 100 grid opening, the 
analysis can be terminated? 

  
 
 
 
 

 
 
 
 

 
 
 
 

 
 

  
 
 
 
 

 
 
 
 

 
 
 
 

 
 

 
 
 
 
 
  

7.12 Grid Preparation Storage    

7.12.1 Are grids placed in marked grid storage boxes or other suitable 
containers and stored in a dust/fiber free environment? 

 
 

 
 

 

7.12.2 Is the location of grid preparation recorded in such a manner that they 
can be retrieved upon request in a timely manner? 

 
 

 
 

 

Additional comments:  
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7.0 TEM ANALYSIS Yes No Comments 

7.13 Quality Control    

7.13.1 LB-000029b - Are quality control samples analyzed at the frequency 
described: 

 
7.13.1.1 Recount Same (RS) - Frequency of 1%?  

 
7.13.1.2 Recount Different (RD) - Frequency of 2.5%? 

 
7.13.1.3 Verified Analysis (VA) - Frequency of 1%? 

 
7.13.1.4 Are samples for recount analyses (RS, RD and VA) selected as 

described? 
 

7.13.1.5 Is appropriate action taken for discordant recount results? 
 

7.13.1.6 Inter-laboratory (Interlab) - Frequency of 0.5%? 
 

7.13.1.6.1 How are interlab samples selected, distributed, and tracked? 
 

7.13.1.7 Laboratory blanks – Frequency 4%? 
 

7.13.1.7.1 Are a minimum of 10 grid openings read with no asbestos 
structures detected? 

 
 
 

 
 

 
  

 
 
 

 
 

 
 

--- 
 

--- 
 

 
 
 

 

 
 
 

 
 

 
  

 
 
 

 
 

 
 

--- 
 

--- 
 

 
 
 

 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
An inter-laboratory sample list is 
generated by SRC, which is 
submitted to CDM. 

7.14 Standard Operating Procedures (SOPs)    

7.14.1 Do laboratory personnel have access to current project-specific SOPs, 
laboratory modifications, and other pertinent guidance documents?  

 
 

 
 

  

7.14.2 Are the applicable laboratory SOPs available and followed by laboratory 
personnel (list)? 

 
 

 
 

 

Document Title Control No. Description 

 EMSL TEM AHERA SOP  Revision 11 (7/15/2008)   AHERA procedures  

EMSL ISO 10312 SOP Revision 11 (7/15/2008) ISO procedures 

EMSL EPA 100.2 Revision 10 (11/28/2008) EPA water procedures 

7.15 Document Control Yes No Comments 

7.15.1 Are all logbooks, notebooks, forms, or other laboratory documents 
legible, accurate, and complete (list)? 

 
 

 
 

. 

Document Title Description/Comments 

    

  

  

Additional comments:  
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

8.1 Are PLM areas adequate, clean, and orderly?    

8.2 Are steps taken to prevent the cross-contamination of equipment, supplies, 
and reagents? 

 
 

 
 

 
Drying oven is cleaned weekly. 

Personnel Interviewed    

Name Title Experience 

Kelly Barnes PLM Analyst  1 ½ years 

 Ron Mahoney Laboratory Manager  15 years  

   

   

8.3 Methods and Libby-specific Guidance Documents Yes No Comments 

8.3.1 Are the applicable guidance documents available for reference:  
 

8.3.1.1 NIOSH 9002, Issue 2 - Asbestos (Bulk) by PLM? 
 

8.3.1.2 EPA 600/R-93/116 - Method for the Determination of Asbestos in 
Bulk Building Materials? 

 
 

 
 
 

 

 
 

 
 
 

 

 
 
 
  

8.3.2 Are the applicable Libby guidance documents available for reference: 
 

8.3.2.1 SOP SRC-Libby-01 (Rev. 2) - Qualitative Estimation of Asbestos in 
Coarse Soil by Visual Examination Using Stereomicroscopy & 
PLM? 

 
8.3.2.2 SOP SRC-Libby-03 (Rev. 2) - Analysis of Asbestos Fibers in Soil by 

PLM? 

 
 
 
 

 
 
 

 

 
 
 
 

 
 
 

 

  

Additional comments: 
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

8.4 Stereomicroscope & PLM Instrumentation    

8.4.1 Do stereomicroscopes meet the following requirements: 
 

8.4.1.1 Magnification range of 10X to 45X? 
 
8.4.1.2 Incandescent or fluorescent light source? 

 
 

 
 

 

 
 

 
 

 

  
 
Bausch & Lomb 15X 
magnification. 

8.4.2 Are PLMs equipped with the following: 
 

8.4.2.1 A substage polarizer? 
 

8.4.2.2 A port for a wave retardation plate? 
 

8.4.2.3 A 360 degree graduated rotating stage? 
 

8.4.2.4 A compensator plate? 
 

8.4.2.5 An illuminator and adjustable diaphragm?  
 

8.4.2.6 The following lenses: 
 

8.4.2.6.1 Dispersion-staining? 
 
8.4.2.6.2 Low-magnification objective? 

 
8.4.2.6.3 High-magnification objective? 
 
8.4.2.6.4 Focusable condenser? 

 
 

 
 

 
 

 
 

 
 

 
 
 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 
 
 

 
 

 
 

 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
10X magnification. 
 
10X magnification. 
 
20X and 40 X magnifications. 

8.4.3 Are instruments well-maintained, and are all routine and non-routine 
maintenance activities recorded in instrument-specific logbooks? 

 
 

 
 

  

Instrument No. Make Model Capabilities 

PLM-2 Olympus BH-2  Standard.  

        

        

8.5 PLM Calibration Yes No Comments 

8.5.1 Is PLM alignment performed daily: 
 

8.5.1.1 Kohler illumination? 
 
8.5.1.2 Centered through substage condenser and iris diaphragm? 

 
8.5.1.3 Rotation axis centered? 

 
8.5.1.4 Analyzer and polarizer rotated to maximum extinction? 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 

  
 
Illumination is acceptable. 

8.5.2 Microscope adjustments verified prior to each sample set?   Daily. 

Additional comments: 
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

8.6 Refractive Index Liquids    

8.6.1 What refractive index liquids are available: 
 

8.6.1.1.1 1.550? 
 

8.6.1.1.2 1.605? 
 

8.6.1.1.3 1.680? 
 

8.6.1.1.4 Other (list)? 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 

 
 
 
 
 
 
 
 
Full set is available. 

8.6.2 Are refractive index liquids checked daily for contamination?    Fiberglass blank checks. 

8.6.3 Are refractive index liquids calibrated monthly using a refractometer or 
other means (explain)? 

 
 

 
 

  
Calibrated using optical glass. 

8.7 Reference Materials    

8.7.1 Does the laboratory maintain a library of asbestos reference materials:  
 

8.7.1.1 Chrysotile? 
 

8.7.1.2 Amosite? 
 

8.7.1.3 Crocidolite? 
 

8.7.1.4 Fibrous glass? 
 

8.7.1.5 Anthophylite? 
 

8.7.1.6 Tremolite? 
 

8.7.1.7 Actinolite?   

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 

8.8 NIOSH Method 9002, Issue 2 & EPA/600/R-93/116    

8.8.1 Are samples visually examined by stereomicroscope for the following: 
 

8.8.1.1 Color? 
 

8.8.1.2 Homogeneity? 
 

8.8.1.3 Texture? 
 

8.8.1.4 Friability? 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 

  

Additional comments: 
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

   8.8 NIOSH Method 9002, Issue 2 & EPA/600/R-93/116    

8.8.2 Are obvious separable layers analyzed separately?    

8.8.3 Which of the following techniques are used to prepare samples for 
analysis: 

 
8.8.3.1 Teasing with tweezers? 

 
8.8.3.2 Mortar & pestle? 

 
8.8.3.3 Acid washing? 

 
8.8.3.4 Ashing? 

 
8.8.3.5 Solvents? 

 
8.8.3.6 Other (list)?  Drying in oven  

 
 
 

 
 

 
 

 
 

 
 

 
 

 

 
 
 

 
 

 
 

 
 

 
 

 
 

 

  

8.8.4 For non-friable, organically bound samples requiring ashing and/or acid 
reduction, are all necessary weights and tare weights measured and 
recorded? 

 
 

 

 
 

 

 

8.8.5 Are slides prepared using the appropriate refractive index liquid(s) and 
scanned for asbestos fibers using the following optical properties: 

 
8.8.5.1 Morphology? 

 
8.8.5.2 Color? 

 
8.8.5.3 Refractive indices (Beckie line)? 

 
8.8.5.4 Pleochroism? 

 
8.8.5.5 Birefringence? 

 
8.8.5.6 Extinction? 

 
8.8.5.7 Sign of elongation? 

 
8.8.5.8 Dispersion staining characteristics? 

 
 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

  
 
 
 
 
 
 
Dispersion staining. 

Additional comments: 
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

  8.8 NIOSH Method 9002, Issue 2 & EPA/600/R-93/116    

8.8.6 Can the analyst(s) describe the optical properties of the following: 
 

8.8.6.1 Cellulose? 
 

8.8.6.2 Chrysotile? 
 

8.8.6.3 Crocidolite? 
 

8.8.6.4 Amosite? 
 

8.8.6.5 Anthophylite? 
 

8.8.6.6 Tremolite? 
 

8.8.6.7 Actinolite? 
 

8.8.6.8 Wollastonite? 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 

8.8.7 Can analysts distinguish between anthophylite, tremolite, and actinolite?    

8.8.8 Is asbestos content estimated using the appropriate refractive index 
liquid and expressed in area percent (%)? 

 
 

 
 

 

8.9 Analysis of Asbestos Fibers in Soil by PLM (SOP SRC-Libby-03)    

8.9.1 Are all qualitative and quantitative analyses performed in general 
accordance with the techniques described in NIOSH 9002 and/or EPA 
600/R-93/116? 

 
 

 

 
 

 

 
Libby soils are analyzed by 
NIOSH Method 9002. 

8.9.2 Based on optical properties, are asbestos fibers classified as LA, OA,   
or C?  

  
NA 

  
NA 

  

8.9.3 Qualitative analysis for Libby Amphibole: 
 
8.9.3.1 Using site-specific reference materials (0.2% and 1.0% LA by 

weight) as a visual guide, are field samples evaluated and reported 
as: 

 
8.9.3.1.1 ND (Bin A) – Asbestos not observed? 
8.9.3.1.2 Tr (Bin B1) – Asbestos observed at a level < 0.2%? 
8.9.3.1.3 < 1% (Bin B2) – Asbestos observed at a level > 0.2%, but < 

1.0%? 
8.9.3.1.4 1,2,3, etc (Bin C) – Asbestos observed at ≥ 1.0%? 

  
 
 
 
 
 

NA 
NA 

 
NA 
NA 

  
 
 
 
 
 

NA 
NA 

 
NA 
NA 

 
 
 

8.9.4 Are the appropriate number of slides analyzed to classify samples as 
ND, Tr, < 1.0% or ≥ 1.0% (3 to 5 slides)? 

  
NA 

  
NA 

 

Additional comments: 
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

   8.9  Analysis of Asbestos Fibers in Soil by PLM (SOP SRC-Libby-03)    

8.9.5 Quantitative analysis by point-count: 
 

8.9.5.1 Are samples > 1% (Bin C) estimated quantitatively using either a 
400 or 1000 Point Count (specified on the COC)?  

 
8.9.5.2 Is each non-empty point particle recorded as either NAM, LA, OA or 

C? 

  
 
 

NA 
 
 

NA 

  
 
 

NA 
 
 

NA 

 

8.9.6 Quantitative analysis by standard curve:  
 

8.9.6.1 Is mass percent estimated for LA by plotting the area percent 
against known LA standards at concentrations of 0.2, 0.5, 1.0 and 
2.0% mass percent? 

  
 
 
 

NA 

  
 
 
 

NA 

 

8.9.7 Are all visual and point count data recorded on the following work 
sheets: 

 
8.9.7.1 PLM Visual Estimation Data Recording Sheet? 
 
8.9.7.2 PLM Point Counting Data Recording Sheet? 

  
 
 

NA 
 

NA 

  
 
 

NA 
 

NA 

 
 
 

8.10 Qualitative Estimation of Asbestos in Coarse Soil by Visual 
Examination Using Stereomicroscopy & PLM (SOP SRC-Libby-01) 

   

8.10.1 Is the entire sample weighed and examined by stereomicroscope by: 
 

8.10.1.1 Using multiple fields of view over the entire sample? 
 

8.10.1.2 Probing the samples by turning pieces over and breaking clumps 
where possible? 

 
8.10.1.3 Manipulating the samples using the appropriate tools? 

 
8.10.1.4 Observing homogeneity, texture, friability, color, and extent of any 

asbestos in the sample? 

  
 
NA 

 
 

NA 
 
NA 

 
 

NA 

  
 
NA 

 
 

NA 
 
NA 

 
 

NA 

 

8.10.2 Is the sample segregated into “non-asbestos” and “tentatively identified 
asbestos”? 

  
NA 

  
NA 

 

8.10.3 Are the “tentatively identified asbestos” particles confirmed by PLM as 
described in SOP SRC-Libby-03? 

  
NA 

  
NA 

 

8.10.4 If OA is observed during PLM analysis, is the type of OA recorded as 
either AMOS, ANTH, CROC or UNK? 

  
NA 

  
NA 

 

8.10.5 Are all stereomicroscopic and PLM observations recorded on the Data 
Log Sheet v6 for SOP SRC-Libby-01?  

 
NA  

 
NA  

 

Additional comments:  
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

8.11 Quality Control    

8.11.1 Are preparation blanks analyzed at a frequency of 1 per 20 samples?   
Also perform a daily reference 
slide.  

8.11.2 Are quality control sample analyses performed at a frequency of 1 per 10 
samples analyzed?  

  
 

  
 

  

8.11.3 Are inter-laboratory samples performed at a frequency of 1 per 100 
samples analyzed? 

 
8.11.3.1 How are interlab samples selected, distributed, and tracked? 

 
--- 
 

--- 

 
--- 
 

--- 

 
An Inter-laboratory sample list is 
generated by SRC, which is 
submitted to CDM. 

8.12 Standard Operating Procedures (SOPs)    

8.12.1 Do laboratory personnel have access to current project-specific SOPs, 
laboratory modifications, and other pertinent guidance documents?  

 
 

 
 

  

8.12.2 Are the applicable laboratory SOPs available and followed by laboratory 
personnel (list)? 

 
 

 
 

Refer to Finding No. 13 and 14 
of the Summary On-site Audit 
Report. 

Document Title Control No. Description 

 EMSL PLM SOP Revision 7 (3/25/2008) PLM procedures  

   

   

   

8.13 Document Control Yes No Comments 

8.13.1 Are all logbooks, notebooks, forms, or other laboratory documents 
legible, accurate, and complete (list)? 

 
  

 
 

Refer to Finding No. 12 of the 
Summary On-site Audit Report. 

Document Title Description/Comments 

PLM Calibration & Contamination Record Documentation microscope calibration and contamination check. 

PLM Daily Known Standard Summary Documentation daily reference standard check. 

PLM QC Log Documentation of intra - and inter analyst QC samples. 

PLM Calibration of RI Liquids Documentation of RI liquid calibration check. 

Additional comments: 
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9.0 DATA PACKAGE REVIEW AND ASSEMBLY Yes No Comments 

9.1 Data Package Assembly    

9.1.1 Are all data recorded on the appropriate work sheets: 
 

9.1.1.1 EPA-Libby-03 Gravimetric Reduction Data Sheet? 
 

9.1.1.2 NADES TEM Count Sheet? 
 

9.1.1.3 Tree Bark TEM count sheet (TEM Tree Bark.xls)? 
 

9.1.1.4 PLM Visual Estimation Data Recording Sheet? 
 

9.1.1.5 PLM Point Counting Data Recording Sheet?  
 

9.1.1.6 Data Log Sheet v6 for SOP SRC-Libby-01? 

 
 

NA 
 

 
 

NA 
 

 
 

NA 
 

  

 
 

NA 
 

 
 

NA 
 

 
 

NA 
 

 

  
 

9.2 Data Package Review    

9.2.1 Do analytical data reports include the following: 
 

9.2.1.1 Narrative? 
 
9.2.1.2 Signed COCs? 

 
9.2.1.3 Analytical data summary report? 

 
9.2.1.4 Raw data for all field and QC samples: 

 
9.2.1.4.1 Preparation bench sheets? 

 
9.2.1.4.2 Count sheets? 

 
9.2.1.4.3 EDXA Spectra? 

 
9.2.1.4.4 ED pattern micrographs? 

 
9.2.1.4.5 QC results (i.e., blanks)? 

 
 

 
 

 
 

 
 
 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 
 
 

 
 

 
 

 
 

 
 

 

  

9.2.2 Are all deliverables reviewed for completeness and accuracy prior to 
being submitted: 

 
9.2.2.1 Hard copy deliverables? 
 
9.2.2.2 Electronic deliverables? 

 
 
 

 
 

 

 
 
 

 
 

 

  

9.2.3 Are all reviews documented?   
Refer to Finding No. 15 of the 
Summary On-site Audit Report. 

9.3 Data Storage and Archiving    

9.3.1 Are electronic files saved onto two separate media on each day of data 
acquisition? 

 
NA 

 
NA 

  
Performed in Westmont. 

9.3.2 Are all hardcopy data stored in a secured location with limited access 
(e.g., locking file cabinet)? 

 
 

 
 

 
Shipped to Westmont. 

Additional Comments: 
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10.0 QUALITY ASSURANCE/QUALITY CONTROL Yes No Comments 

10.1 Laboratory Certifications    

10.1.1 Is the laboratory accredited for asbestos analysis under the National 
Voluntary Laboratory Accreditation Program (NVLAP)? 

 
10.1.1.1 If yes, when was the last inspection:     Refer to web-site below  

 
 

 
 

 
 #200745=0 

10.1.2 Is the laboratory accredited for asbestos analysis under the American 
Industrial Hygiene Association (AIHA), and does it participate in the 
National Institute for Occupational Safety and Health (NIOSH) 
Proficiency Analytical Testing (PAT) Program? 

 
10.1.2.1 If yes, when was the last inspection:     Refer to web-site below  

 
 
 

 

 
 
 

 

  
 
 
#158049 

10.1.3 Does the laboratory possess other certifications?    

Additional Certifications 

State/Agency Certification No. Expiration Date 

For a complete list of additional certifications and accreditations go to http://www.emsl.com 

10.2 Libby Conflict of Interest Disclosure Policy Yes No Comments 

10.2.1 Does the laboratory abide by the following Libby Project Conflict of 
Interest disclosure policies: 

 
10.2.1.1 The laboratory cannot perform asbestos work for clients/consultants 

who (directly or indirectly) represent WR Grace and/or RJ Lee.  In 
addition, Libby and Libby Sister site samples collected by entities 
other than EPA or EPA contractors cannot be analyzed by the 
laboratory without explicit consent from EPA (via CDM)? 

 
10.2.1.2 The laboratory cannot perform asbestos work for other sites or 

clients if it will impact the capacity to perform quality and timely 
analytical work for the Libby site? 

  
 
 
 
 
 
 

 
 
 
 

 

  
 
 
 
 
 
 

 
 
 
 

 

  
 

10.2.2 Has the laboratory provided a signed acknowledgement statement of 
these policies on company letterhead? 

  
 

  
 

  
 

Additional comments:  
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10.0 QUALITY ASSURANCE/QUALITY CONTROL Yes No Comments 

10.3 Training    

10.3.1 Have all analysts undergone training on the proper usage of the 
equipment and instrumentation used in the respective areas: 

 
10.3.1.1 PCM? 

 
10.3.1.2 PLM? 

 
10.3.1.3 TEM? 

 
 
 

 
 

 
 

 

 
 
 

 
 

 
 

 

  

10.3.2 Have all analysts demonstrated proficiency through the preparation 
and/or analysis of standards or samples of known values? 

 
 

 
 

  

10.3.3 Has the laboratory successfully completed the training/ mentoring 
program prior to the analyzing Libby field samples: 

 
10.3.3.1 Has the laboratory established a reference library of LA EDXA and 

BIR-1-G spectra? 
 

10.3.3.1.1 Are the spectra instrument-specific? 
 

10.3.3.2 Are all applicable TEM analysts familiar with the following Libby-
specific materials: 

 
10.3.3.2.1 Project-specific method deviations? 

 
10.3.3.2.2 Project-specific visual aids and documents? 

 
10.3.3.2.3 Project-specific QAPP? 

 
10.3.3.2.4 Project-specific SAPs? 

 
 
 
 

 
 

 
 
 
 
 

 
 

 
 

 
 

 

 
 
 
 

 
 

 
 
 
 
 

 
 

 
 

 
 

 

  

10.3.4 Does the laboratory participate in weekly conference calls?     

10.3.5 Is all Libby-specific (mentoring) training recorded and maintained in 
analyst-specific files? 

 
 

 
 

  

10.4 Internal Audits    

10.4.1 Are internal audits conducted on an annual basis using an appropriate 
checklist? 

 
10.4.1.1 Are internal audit reports available for review? 

 
 

 
 

 
 

 
 

  

10.4.2 Can the laboratory demonstrate the sequence of problem identification, 
corrective action, and resumption of duties? 

 
 

 
 

  

Additional comments:   
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10.0 QUALITY ASSURANCE/QUALITY CONTROL Yes No Comments 

10.5 Quality Records    

10.5.1 Are SOPs available in the applicable areas for all laboratory-specific 
procedures? 

 
 

 
 

  

10.5.2 Does the laboratory have a Quality Assurance Manual/Plan?    

10.5.3 Are all deviations from project-specific SOPs, modifications, and 
guidance documents recorded on a Libby Asbestos Project Record of 
Modification Form to Laboratory Activities? 

  
 

 

 
 

 

 
 

10.6 Environmental Controls/Laboratory Monitoring    

10.6.1 Does the laboratory conduct an environmental monitoring program?     

10.6.2 Are ambient air and dust samples collected and analyzed by TEM to 
ensure laboratory cleanliness? 

 
10.6.2.1 How often and in what areas are air and/or dust samples collected? 
 
10.6.2.2 Are records of laboratory monitoring results available? 

 
 

 
--- 
 

 

 
 

 
--- 
 

 

 
 
 
Monthly. 
Refer to Finding No.2 of the 
Summary On-site Audit Report.  

Additional comments: 
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Analytical, INC.  
107 Haddon Ave. 
Westmont, NJ 08108 
 
Purchasing Manager 
Tim Garvey 
Phone:(856) 858-4800 Ext.1214 
Fax:(856) 858-4766 
Email:tgarvey@emsl.com

PURCHASE ORDER 

P.O. NUMBER:44341-27 
TMP-19905 

Lab Manager Information
Ron Mahoney 
107 West 4th Street 
Libby, MT 59923

Vendor Information
 
 
,  

  
Ship To:
ATTN: Ron Mahoney
Quality Control Services 
2340 SE 11th Ave. 
Portland, OR 97214

  
Bill To:
ATTN: Accounts Payable
107 Haddon Ave. 
Westmont, NJ 08108 

  
P.O. Date Require by Date Requisitioner Ship Via Delivery Date Terms Taxable 
11/6/2008 12:00:00 AM Ron Mahoney Unknown 12:00:00 AM Net 30 Days gfedcb

  
GL# QTY CAT# PK DESCRIPTION UNIT PRICE TOTAL

 5020-027 1 Unknown EA Balance service  
  

200.00 200.00

       
Vendor is Quality Control Services, Portland, OR.

  Item Subtotal ($): 200.00
  Shipping ($): 0.00
  Hazard ($): 0.00
  Special Services/Handling/Fuel Surcharge ($): 0.00
  Estimated Tax (%): 0.00
  -----------------------------------------------
  Estimated Total ($): 200.00

1. MSDS must accompany all chemical deliveries. 
2. Enter this order in accordance with the prices, 
terms, delivery method, and specifications 
listed above. 
3. Please notify immediately if you are unable 
to ship as specified.

Authorized by Tim Garvey Date: 12:00:00 AM
  
  

Page 1 of 1EMSL Analytical, Inc.

11/11/2008http://emslscprm.emsl.com/emslscprm/prform/prPrintReport.aspx

mailto:Email:tgarvey@emsl.com
http://emslscprm.emsl.com/emslscprm/prform/prPrintReport.aspx








 
 
From EPA 600 method 
 

 
 
 
 



 
From EMSL SOP 
 
 

 







 
 

Release 10.7 

 
ALL LABS 

Some clients do not permit the use of electronic signatures on their reports.  There has always been an option to on the Select Reports to Print screen to suppress the display of the lab 
manager’s signature on a case-by-case basis, but now an option has been added to the Customers maintenance screen to enforce this either for all of a client’s reports or for a specific 
project of that client. 
 
To disallow electronic signatures for all reports: 

• Select Edit > More Customer Info. 
• Click the Reporting tab. 
• Put a check next to No electronic signatures. 

 

 
 
To hide electronic signatures for a project: 

• On the main Customers screen, click the Projects tab. 
• Scroll to the right and put a check in No E Sigs for the desired project. 



 
Any Order that has this Project ID selected will not get an electronic signature. 
 
Please note that if electronic signatures are suppressed for the client (More Customer Info), the settings for specific projects have no effect. 
 
When electronic signatures are suppressed for a client or project, the option to include the signature on the report  will be disabled on the Select Reports to Print screen. 
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EXECUTIVE SUMMARY 
 
An asbestos on-site laboratory audit was performed at Hygeia Laboratories, Inc. in Sierra 
Madre, California, on June 25-26, 2008 in support of the Libby Asbestos Site and Libby Action 
Plan (LAP).  Areas assessed included facilities, equipment, personnel, and documentation as 
related to the laboratory’s capability to process samples for asbestos testing in accordance with 
Libby-specific requirements for Libby Amphibole (LA) analysis and quality assurance. 
 
The audit revealed the laboratory facility to be secure, clean and well organized, with sufficient 
space to receive, process, prepare, and analyze bulk and air samples by various Phase 
Contrast Microscopy (PCM), Transmission Electron Microscopy (TEM), and Polarized Light 
Microscopy (PLM) methodologies.  The laboratory currently has only one transmission electron 
microscope, which limits their capacity to analyze samples.  However, they have on staff two 
experienced analysts well versed in Libby-specific identification and reporting requirements, 
which is supported by the accuracy and completeness of the TEM deliverables reviewed.  The 
laboratory has five polarized light microscopes and several experienced analysts for PLM 
analysis, but has received very few Libby samples for this analysis, and none in more than three 
years. 
 
There were sixteen (16) observations identified during the laboratory evaluation, several of 
which are relate to two general areas of weakness.  Although the laboratory does a very good 
job of preparing and analyzing samples, some of the health and safety procedures described in 
the laboratory’s Quality Assurance Manual (QAM) and Technical Manuals are not conducted as 
described.  This is most evident in the sample receiving area where the environmental controls 
necessary to minimize and monitor for the potential release of contaminants have not been 
employed.  The second area of concern is the documentation of the maintenance and 
calibration activities for support equipment (i.e., ovens and balances).  Of the two balances 
inspected, one was overdue for calibration and the other had never been calibrated.  Other 
areas of concern include the presence of obsolete written procedures, infrequent monitoring of 
hood flow velocities, and the assignment of arbitrary acceptance limits for PLM quality control 
sample analyses. 
 
During the on-site audit the question was posed as to whether or not the laboratory 
management had signed a conflict of interest (COI) statement.  None of the staff present could 
produce a copy or remember having signed one.  In an e-mail to the audit team dated July 24, 
2008, laboratory personnel stated that a request had been sent to the laboratory’s Subcontracts 
Manager to produce this documentation.  However, as of August 5, 2008, no COI 
documentation has been received. 
 
The laboratory technicians and analysts demonstrated both proficiency and professionalism 
throughout the audit process, readily answering all questions posed by the audit team.  
Laboratory management was similarly responsive to the questions from audit team members. 
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LABORATORY INFORMATION AND AUDIT SCOPE 
 
This report summarizes the findings of an asbestos on-site laboratory audit of Hygeia 
Laboratories, Inc. in Sierra Madre, California, conducted on June 25-26, 2008.  The audit was 
conducted in support of the US Environmental Protection Agency (USEPA) Libby Action Plan 
(LAP), and involved an evaluation of the laboratory’s ability to process samples and data in 
accordance with the provided Libby-specific guidance documents.  Shaw Environmental, Inc. 
Quality Assurance Technical Support (QATS) staff participation in the on-site audit and 
subsequent preparation of this report was performed under Sub-task 3, Task 2, TO 2019, QATS 
Contract EP-W-06-005. 
 
Detailed information regarding the subject laboratory is as follows: 
 
 

Date of On-site: June 25-26, 2008 
 

Laboratory: Hygeia Laboratories, Inc. 
 82 West Sierra Madre Blvd 
 Sierra Madre, CA  91024 
 626.355.4711 

 
QA Officer: Kyeong Corbin 

 
Audit Team 
US EPA: Mary Goldade, Region 8, Senior Environmental 

Scientist/Chemist 
 

Shaw QATS: Michael P. Lenkauskas, CQA, Lead Auditor 
 Stephen McHenry, Auditor 

 
 
The audit team, comprised of USEPA Region 8 and Shaw Environmental, Inc. QATS personnel, 
performed the technical and evidentiary aspects of the on-site audit.  The technical part of the 
audit involved an evaluation of the Contractor’s facilities, personnel, and capabilities to process 
samples and data as described in the Libby-specific guidance documents.  Processes evaluated 
included sample receipt, sample storage, sample tracking, sample preparation, sample analysis, 
data review, and data package assembly.  Laboratory instrumentation and equipment were 
inspected to ensure proper maintenance and calibration, and laboratory personnel were 
interviewed to determine proficiency in their assigned responsibilities.  Specific instrumentation 
and areas inspected included Phase Contrast Microscopy (PCM), Transmission Electron 
Microscopy (TEM), and Polarized Light Microscopy (PLM), as well as the laboratory’s ability to 
provide the required electronic data deliverable (EDD). 
 
The evidentiary part of the evaluation involved an assessment of laboratory documentation for 
accuracy, completeness, and defensibility.  The laboratory’s Quality Assurance Manual (QAM) 
and standard operating procedures (SOPs) were assessed for availability and accuracy to 
observed procedures.  In addition, several previously submitted data deliverables and 
instrument calibration and maintenance logbooks were reviewed for completeness, traceability, 
and accuracy.  During the course of the audit, the LAP–Specific Asbestos Laboratory On-site 
Audit Checklist (Draft) was completed by the QATS audit team.  This checklist is provided as an 
attachment to this report. 
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AUDIT FINDINGS 
 
Sample Receipt, Log-in, Storage, and Chain-of-Custody 
 
Samples are received, inspected, processed, and distributed by the Sample Coordinator during 
business hours.  During non-business hours, sample packages are either received though the 
front mail slot or to a locked drop box at the rear of the building, and subsequently inspected 
and processed by a qualified individual on the next business day.  An internal, laboratory chain-
of-custody is used to record all necessary sample receipt information, and a Laboratory 
Information Management System (LIMS) and sample receipt logbook are used to assign unique 
laboratory identification numbers.  The audit team observed the Sample Coordinator inspect 
and process a set of bulk samples, during which time the Sample Coordinator demonstrated 
proficiency, clearly describing her duties with respect to sample inspection, processing, and 
distribution.  The following observations were made regarding document control, potential for 
personal exposure, and laboratory contamination: 
 
1. Although the Sample Coordinator demonstrated proficiency both in receiving and 

processing samples, the written procedures for sample receiving, sample inspection and 
sample processing, which are described in Section 3.0 of the QAM, are not readily 
available in the sample receiving work area.  In addition, page 6 of 12 from a previous 
revision of the QAM (revision SP12) was observed in the Sample Coordinator’s reference 
binder.  The requirement that all management system and supporting documents be 
readily available where needed and obsolete documents properly removed from the work 
area is described in Section 8.1 of the laboratory QAM.  Refer to Checklist No. 4.7.2. 

 
Recommended Corrective Action – Ensure that written procedures are readily available 
in the work areas where the described activities are performed and that obsolete 
documents are promptly removed. 

 
2. Debris from bulk samples that were processed the morning of the audit team’s evaluation 

of the sample receiving area were observed on the desk top and inside the bag in which 
the individual samples were received.  Because there is no hood available in the sample 
receiving area, which is used to process both air and bulk samples, the potential for either 
personal or laboratory contamination is not minimized.  Further evaluation of the 
laboratory’s contamination testing procedures revealed that wipe samples have not been 
collected and analyzed as described in the laboratory’s written procedures.  The Schedule 
of Monthly Wipe of Log-in Area document maintained by the laboratory indicates that 
wipes have not been collected and analyzed from this area since March of 2007.  The 
requirement that wipe samples be collected as appropriate in various areas of the 
laboratory, including the log-in area, are described in the following laboratory procedures: 
Section 8.1 of the PCM Technical Manual; Section 8.1 of the PLM Technical Manual; and 
Section 14.0 of the laboratory QAM.  The requirements for safe handling of asbestos 
containing materials are described in Section 17.2 of the laboratory QAM.  Two pages of 
the laboratory’s Schedule of Monthly Wipe of Log-in Area document are provided as 
enclosures.  Refer to Checklist Nos. 4.1, 4.3.3, and 10.6.2, and Enclosures 2A-2B. 

 
Recommended Corrective Action – Ensure that all suspected asbestos containing 
materials are handled in a manner which minimizes laboratory contamination and 
exposure to laboratory personnel, including the handling of bulk materials in a HEPA hood 
and separately from air samples.  Monitor the sample receiving area and other laboratory 
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areas through the collection and analysis of wipe and air samples at the appropriate 
frequencies. 

 
Fiber Analysis by Phase Contrast Microscopy (PCM) 
 
Phase Contrast Microscopy analyses on samples from Libby operable units typically require a 
short turn-around-time and are therefore primarily analyzed at the EMSL Laboratory in Libby, 
Montana.  Hygeia last received air samples for PCM analysis in 2003, however, an evaluation of 
this area was performed should samples be received in the future.  The audit team found the 
PCM area to be clean and organized, the instrumentation well-maintained, and the quality 
documentation acceptable.  The analyst demonstrated both proficiency and professionalism 
during the audit process, clearly describing his duties to the audit team with respect to 
instrument maintenance and calibration, sample preparation, sample analysis, and 
documentation.  The following observation was made concerning the calibration of the phase 
contrast microscope: 
 
3. The PCM Instrument Log for the Olympus CH-2 (serial number 7C0082) phase contrast 

microscope contains a column with the header “Monthly (Diameter, mm)” with an 
associated footnote that reads “Monthly Alignment: Walton Beckett slide reading”; 
however, this calibration has not been performed since August of 2006.  Although 
Appendix A of NIOSH Method 7400 (Asbestos and Other Fibers by PCM) does state that 
the diameter of the circular counting area and the disc diameter must be specified when 
ordering a graticule, no reference to a monthly calibration could be cited in the method or 
referenced in the laboratory’s PCM Technical Manual.  A copy of the most recently 
completed page of the PCM Instrument Log for Olympus CH-2 phase contrast microscope 
is included as an enclosure.  Refer to Checklist Nos. 5.4.4 and 5.9.1, and Enclosure 3. 

 
Recommended Corrective Action – Provide the reference for the requirement to 
perform a monthly calibration of the Walton Beckett as described on the PCM Instrument 
Log and resume the procedure if necessary.  Additionally, if the calibration is deemed 
necessary and resumed, revise the calibration procedures described in the PCM 
Technical Manual to reflect the calibration procedure. 

 
4. The face velocity of Hood 1 in which air samples are prepared for analysis by PCM is not 

monitored as specified in laboratory’s Audit Checklist for Fiber Counting Analysis by PCM.  
A review of the internal audit report for the evaluation of the PCM area conducted on May 
25, 2007 states that the face velocity of the hood was last measured on April 27, 2006 and 
not at least semi-annually.  Since that time, the face velocity of Hood 1 has been 
monitored on June 29, 2007 and March 14, 2008, but not at the semi-annual frequency 
required.  The requirement to measure and record the face velocity of hoods at least 
semi-annually is specified on the Audit Checklist for Fiber Counting Analysis by PCM.  
Copies of page 1 of 3 of the Audit Checklist for Fiber Counting Analysis by PCM 
completed on May 25, 2008 and a copy of the face velocity log for Hood 1 are provided as 
enclosures.  Refer to Checklist No. 5.2 and Enclosures 4A-4B. 

 
Recommended Corrective Action – Ensure that the face velocity of hoods are 
measured and recorded at least semi-annually, and the appropriate action taken, if 
necessary. 
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Sample Preparation for Analysis by Transmission Electron Microscopy (TEM) 
 
The laboratory receives a variety of sample matrices (i.e., air, dust, and tree bark) from Libby 
operable units, which it prepares for analysis by TEM.  During the evaluation of this area, the 
audit team observed the technician prepare samples received from a Libby operable unit using 
an indirect preparation technique.  The audit team found the TEM preparation area to be clean 
and organized with adequate equipment and instrumentation to prepare various sample 
matrices for TEM analysis using the appropriate indirect and direct preparation techniques.  The 
sample preparation technician interviewed during the evaluation demonstrated both proficiency 
and professionalism during the audit process, clearly describing her duties with respect to the 
preparation of samples, instrument calibration, and documentation. The following observations 
were made concerning instrument calibration, documentation, cross-contamination, and 
adherence to written procedures: 
 
5. The muffle furnace used by the laboratory to ash and dry samples prepared by indirect 

preparation techniques is calibrated for ashing but not for drying.  The muffle furnace was 
recently used to dry and prepare tree bark samples in accordance with SOP EPA-Libby-
10.  The drying requirement for tree bark samples, described in Section 4.1 of SOP EPA-
Libby-10, states that all samples be dried at a low temperature (40-60º Celsius) until the 
samples reach constant weight.  A copy of the most recent muffle furnace calibration 
record, indicating the muffle furnace was last calibrated on May 28, 2008, to a 
temperature of 480º Celsius, is provided as an enclosure.  Refer to Checklist No. 6.4.1.1 
and Enclosure 5. 

 
Recommended Corrective Action – Ensure that all oven and furnaces used to dry 
samples have been calibrated to ensure drying is performed at the specified drying 
temperature. 

 
6. Instrument-specific logbooks are not available to document the calibration or maintenance 

activities performed on the plasma asher or the carbon evaporator.  Calibration and/or 
maintenance activities performed on these instruments are currently recorded in the TEM 
instrument logbook and are neither traceable nor readily available.  The requirement that 
equipment logs be maintained for each instrument to document any problems, services, 
cleanings, or maintenance performed is described in Section 5.3 of the laboratory QAM.  
Refer to Checklist Nos. 6.4.3.2 and 6.4.4.2. 

 
Recommended Corrective Action – Ensure that instrument-specific logbooks are 
maintained for each instrument used to prepare or analyze samples and that all service, 
cleaning, or maintenance activities are recorded. 

 
7. The top loading balance used to weigh tree bark and tree bark waste samples received 

from Libby is not calibrated, not certified by an outside technician, and not capable of 
measuring weights of less than 1 gram, and does not have an instrument-specific logbook 
to record calibration measurements.  In addition, another analytical balance, which is used 
to weigh samples for gravimetric procedures and filters for the plasma asher calibration 
procedure, was last certified by an outside technician on May 17, 2006.  The requirements 
that equipment logs be maintained for each instrument to document any problems, 
services, cleanings, or maintenance performed, and that balances be cleaned, repaired as 
necessary, and calibrated annually are described in Sections 5.3 and 10.5, respectively, 
of the laboratory QAM.  Refer to Checklist Nos. 6.4.2.2 and 6.4.2.3. 
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Recommended Corrective Action – Ensure that all analytical balances used to weigh 
samples, prepare samples, and reference materials are calibrated prior to use, cleaned 
and repaired as necessary, capable of weighing to 0.1g, and are annually calibrated by an 
outside technician.  Also, ensure that instrument-specific logbooks are available to record 
all cleaning, maintenance, and calibration activities. 

 
8. At the on-set of the evaluation, a plasma asher calibration result from a calibration 

performed on June 16, 1999, and an obsolete plasma asher calibration procedure were 
posted on the wall behind the plasma asher, which is used to etch filter samples during 
the TEM grid preparation procedure.  Both of these documents exhibited an optimal 
etching time of 4 minutes, which is not consistent with the etching time of 3 minutes and 
40 seconds established by the most recent calibration performed on June 24, 2008.  The 
requirement that all obsolete documents be removed from the work area is described in 
Section 8.1 of the laboratory QAM.  Refer to Checklist No. 6.4.3.2. 

 
Recommended Corrective Action – At the audit team’s recommendation, both of the 
obsolete documents were immediately removed from the wall and replaced by the most 
recent plasma asher calibration.  No further action is necessary. 

 
9. During the indirect preparation of dust or air samples, the sample suspension is not 

adjusted to a pH of approximately 3-4, as described in the applicable SOP.  The 
requirement to adjust the pH of the sample suspension to approximately 3-4 using a 10% 
solution of glacial acetic acid is described in Sections 4.1.16 and 4.2.8 of SOP EPA-Libby-
08:  Indirect Preparation of Air and Dust Samples for TEM Analysis.  Refer to Checklist 
Nos. 6.7.3.2.1 and 6.8.4.1.1. 

 
Recommended Corrective Action – Ensure that samples are prepared as described in 
the applicable laboratory and project-specific guidance documents, including those 
described in the Libby-specific SOP for the indirect preparation of air and dust samples for 
TEM analysis or request a review of the SOP if this requirement is deemed unnecessary 
by the lab. 

 
10. During direct preparation of air samples, the analyst does not clean the surgical blade 

between contact with the air filter samples within each batch, increasing the potential for 
cross contamination.  In addition, the analyst prepares the associated preparation blank 
first in the preparation sequence, thus eliminating its usefulness for detecting cross-
contamination during this procedure.  Refer to Checklist No. 6.3. 

 
Recommended Corrective Action – Ensure that all tools and equipment are properly 
cleaned between contact with different samples, and that preparation blanks are prepared 
in such a manner as to increase their effectiveness for identifying the potential of cross-
contamination. 

 
Asbestos Analysis by Transmission Electron Microscopy (TEM) 
 
The evaluation of the TEM area included an assessment of the laboratory’s ability to analyze 
TEM grids and record observations as described in the available Libby-specific guidance 
documents; a review of instrument maintenance and calibration records; the availability of 
reference materials, including Libby amphibole spectra and a copy of the BIR-1G study; and an 
assessment of the TEM analyst’s proficiency and understanding of Libby-specific counting and 
recording requirements.  The laboratory has only one working TEM microscope which could 
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limit their sample load capacity but have two trained TEM analysts, one of which was 
interviewed.  The audit team found the TEM instrument to be well-maintained, calibrated at the 
specified frequencies, and the applicable calibration documentation complete and accurate.  
The TEM analyst interviewed during the evaluation demonstrated a solid understanding of the 
applicable techniques for identifying and recording structures as described in the applicable 
guidance documents and answered all questions posed by the audit team in a professional 
manner.  There were no observations made by the audit team in this area during the evaluation 
other than a lack of a second TEM microscope.  However, there is no requirement to have a 
second TEM microscope. 
 
Asbestos Analysis by Polarized Light Microscopy (PLM) 
 
The PLM area has five PLM work stations, each equipped with a functional hood, a polarized 
light microscope, refractive index (RI) liquids, tools for manipulating samples, and a high power 
magnifier lamp for preliminary sample examination.  The audit team found the PLM area to be 
clean and organized, the instrumentation well-maintained, and the quality of the documentation 
acceptable.  The analyst interviewed during the evaluation demonstrated both proficiency and 
professionalism during the audit process, clearly describing his duties to the audit team with 
respect to instrument maintenance and calibration, sample preparation, analysis, and 
documentation.  The following observations were made concerning training, standard 
calibration, quality control analyses, and the use of stereomicroscopy for the preliminary 
analysis: 
 
11. Although the laboratory personnel interviewed demonstrated proficiency analyzing bulk 

samples in accordance with standard methodology (i.e., EPA 600 Series), the laboratory 
has not received soil samples for PLM analysis from Libby since 2004, and the personnel  
interviewed were not adequately familiar with the applicable Libby-specific PLM SOPs.  It 
is the audit team's opinion that in-house training be performed prior to resuming analysis 
of Libby soil samples by PLM.  Refer to Checklist Nos. 8.3.2 and 10.3.1.2. 

 
Recommended Corrective Action – Prior to the receipt and subsequent analysis of 
Libby soil samples by Libby-specific PLM SOPs (i.e., SRC-Libby-01 and SRC-Libby-03), 
the laboratory should perform in-house training to ensure that all applicable PLM analysts 
are proficient in the required procedures. 

 
12. The RI liquids used during PLM analysis are calibrated infrequently, and not calibrated as 

described in the laboratory’s written procedures.  The 1.550 RI liquids are calibrated upon 
opening a new bottle, which is typically about every six weeks.  However, the remaining 
RI liquids are infrequently calibrated, with the last three calibration events performed on 
February 12, 2008, August 10, 2007, and November 10, 2005.  The requirement that all 
RI liquids be calibrated monthly, or whenever a new bottle is opened, whichever is more 
frequent, is described in Section 3.2 of the laboratory’s PLM Technical Manual.  A copy of 
the most recent Hygeia Labs Refractive Index Oil calibration is provided as an enclosure.  
Refer to Checklist No. 8.6.3 and Enclosure 12. 

 
Recommended Corrective Action – Ensure that all RI oils are calibrated monthly or 
whenever a new bottle is opened, whichever is more frequent, as described in the 
laboratory’s written procedures. 

 
13. As a rule, the laboratory does not use a stereomicroscope to perform the preliminary 

examination of bulk samples but instead uses a high powered magnifier light with a 
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magnification of approximately 10-times.  The laboratory does, however, have a 
stereomicroscope available, which it states has been used for the preliminary examination 
of Libby samples, including the recent tree bark and bark waste samples.  The laboratory 
requirement to use a stereomicroscope to perform a preliminary macroscopic evaluation 
of complex and non-homogeneous samples, including soils and construction debris, is 
described in Section 4.2 of the laboratory’s PLM Technical Manual.  The mandatory 
requirement to perform a preliminary visual examination with a stereomicroscope for all 
samples is described in Section 2.1 of EPA Method 600/R-93/116 (July 1993).  Refer to 
Checklist Nos. 8.4.1, 8.8.1 and 8.9.1. 

 
Recommended Corrective Action – Ensure that all Libby samples received for analysis 
by PLM are initially examined by stereomicroscope.  Also, if the laboratory is not 
performing a preliminary examination of all samples by stereomicroscope, then provide 
equivalence data for the use of a high powered magnifier light. 

 
14. The laboratory performs duplicate analyses at a frequency of 10% of all samples analyzed 

or at least one duplicate analyses from each job analyzed, whichever is more frequent.  
However, the laboratory duplicate acceptance criteria of ≤ 100% Relative Percent 
Difference (RPD) according to the QA Officer is arbitrary and not the result of statistical 
evaluation.  The requirement to establish acceptance limits for each method based on 
statistical evaluation of data generated by the analysis of quality control samples is 
described in Section 10.2 of the laboratory QAM.  A copy of the duplicate analysis results 
recorded April 29, 2008 through May 19, 2008 is provided as an enclosure.  Refer to 
Checklist No. 8.11.5 and Enclosure 14. 

 
Recommended Corrective Action – Determine acceptance limits for duplicate analyses 
using control charting or other statistical means. 

 
Data Reduction and Data Package Assembly 
 
Data review of the TEM data associated with Libby samples is performed by two experienced 
TEM analysts, each of which peer reviews the other’s analytical results prior to data entry into 
the appropriate electronic spreadsheet.  Once the data have been entered into a spreadsheet, a 
copy of the spreadsheet is printed, and a second review is performed to verify concurrence with 
the raw data.  Two data deliverables, Hygeia Job Nos. 22887080003 and 22887080004, were 
reviewed to evaluate the efficiency of the data management procedures, and accuracy and 
completeness of the results with regard to Libby-specific reporting requirements.  The audit 
team found the deliverables to be clear, concise, and compliant with the specified requirements.  
Three minor observations with data package assembly were identified, including discrepancies 
in the narrative, the omission of sample preparation information, and one transcription error on 
an EDS spectra. 
 
15. The hard copy deliverables include an informative, useful narrative which summarizes the 

specific modifications applied, and difficulties encountered during sample and data 
processing.  However useful, there are some Modifications to Laboratory Activities 
referenced in the narrative that are either incorrectly referenced or omitted: 

 

• LB-000017 is applicable to samples analyzed by the AHERA method, but these were 
investigative samples analyzed by ISO Method 10312. 

 

• LB-000029 is referenced in the narrative but has been superseded by LB-000029b. 
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• LB-000066b is referenced in the narrative but has been superseded by LB-000066c. 
 

• LB-000016 and LB-000016a, which describe the requirement to perform an indirect 
preparation on air samples visibly overloaded or containing loose debris, were omitted. 

 

• LB-000077, which describes the stopping rules for ABS field blanks, was omitted. 
 

• LB-000079, which describes the stopping rules for grid openings, was omitted. 
 

• LB-000084, which describes the stopping rule with regard to the presence of abundant 
chrysotile, was omitted. 

 
The narratives provided with Hygeia Job Nos. 22887080003 and 22887080004 are 
provided as enclosures.  Refer to Checklist No. 9.2.1.1 and Enclosures 15A-15B. 

 
Recommended Corrective Action – The audit team recognizes the usefulness of the 
narratives provided by the laboratory with the hard copy deliverables, encourages their 
continued development, and offers the above corrections for their improvement. 

 
16. Due to the presence of loose debris or the observance that the samples were visibly 

overloaded, an indirect preparation technique was performed to prepare the air samples 
for TEM analysis.  Although the performance of the indirect technique was the correct 
action, the associated indirect sample preparation worksheets were not provided with the 
data deliverable.  A copy of a completed Dust and IP Air Sample Preparation Worksheet 
is provided as an enclosure.  Refer to Checklist No. 9.2.1.4.1 and Enclosure 16. 

 
Recommended Corrective Action – In order that the necessary data validation or 
verification can be performed, ensure that all applicable sample preparation information is 
provided with each data deliverable. 

 
17. The EDS spectra for EPA Sample Number IN-01692 (data package 22887080003) are 

incorrectly labeled.  The correct Hygeia Sample Number of 1119299 is recorded on all 
associated count sheets but is incorrectly reported in the header as 11192997 on the 
associated spectra.  Copies of the count sheets and spectra are provided as enclosures.  
Refer to Checklist No. 9.2.1.4.3 and Enclosures 17A-17E. 

 
Recommended Corrective Action – Ensure that the EDS spectra are correctly labeled. 

 
Quality Assurance/Quality Control (QA/QC) 
 
The audit team interviewed the Quality Assurance Officer (QAO), reviewed the Hygeia 
Environmental QAM, and performed a cursory review of recent monthly quality control reports, 
laboratory air monitoring results, non-conformance reports, laboratory certifications, internal 
audit reports, and the training files of interviewed laboratory personnel.  The QAO was both 
professional and cooperative during the audit process and demonstrated an understanding of, 
and commitment to, the laboratory’s current quality system.  The following observations were 
made concerning instrument calibration and the employee training files: 
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18. During review of the monthly quality control reports for February and April of 2008, the 
aluminum (Al) and copper (Cu) calibration of the X-ray analyzer EDS were observed 
outside the specified calibration range, but no corrective action is evident.  The 
requirement that necessary corrective action reports are included with the applicable 
monthly quality reports is described in Section 8.2 of the laboratory QAM.  Refer to 
Checklist No. 7.5.5.1. 

 
Recommended Corrective Action - Ensure that the necessary corrective action to 
quality records is performed, recorded, and filed as described in the laboratory QAM. 

 
19. The personnel files do not contain all of the elements described in the laboratory QAM, 

and some of the present information is not current.  The following is a summary of 
required personnel information described in the laboratory QAM or compound information 
present in reviewed training files: 

 

• Job description and responsibilities – Available in each of the training files. 
 

• Training records with authorization of specific tasks – Missing from the majority of the 
files. 

 

• Certification statement for demonstration of capabilities – Missing from the majority of 
the files. 

 

• Resume of qualifications – Available in each of the training files. 
 

• Ongoing proficiency test results/QC results – Missing from the majority of the files. 
 

• Correction of deficiencies (if any) – None available. 
 

The requirement that the training files of laboratory personnel contain each of the 
elements listed above is described in Section 2.4 of the laboratory QAM.  Refer to 
Checklist No. 10.3.5. 

 
Recommended Corrective Action – Ensure that all employee training records contain all 
of the elements described in the laboratory’s written procedures. 

 
 
CONCLUSIONS 
 
The on-site evaluation revealed that Hygeia Laboratories, Inc. in Sierra Madre, California has 
sufficient space, analytical equipment, and personnel to receive, prepare, and analyze samples 
in compliance with the current Libby-specific guidance documents.  The personnel interviewed 
appeared to be well-trained, experienced, and knowledgeable in the analysis of various 
matrices for asbestos and non-asbestos materials by phase contrast microscopy (PCM), 
polarized light microscopy (PLM), and transmission electron microscopy (TEM).  The work 
spaces evaluated were clean and well organized, and the documentation reviewed was 
accurate and complete. 
 
A few areas that require improvement include following the health and safety procedures 
described in the laboratory Quality Assurance Manual (QAM) and Technical Manuals.  These 
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safety procedures are not always followed.  Also, documentation of the maintenance and 
calibration activities for support equipment (i.e., ovens and balances) is currently lacking.  Other 
areas to note include the presence of obsolete written procedures, infrequent monitoring of 
hood flow velocities, and the assignment of arbitrary acceptance limits for PLM quality control 
sample analyses. 
 
Although none of the deficiencies identified in this report directly affect the integrity of the data 
reported from the analytical tests performed, application of corrective action is necessary to 
enhance the effectiveness of those documents and procedures determined by the audit team to 
be incomplete or inadequate. 
 
All laboratory personnel interviewed were cooperative, and readily answered all questions 
posed by the audit team.  The management of the laboratory appeared to be responsive to the 
identified deficiencies. 
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1.0 LABORATORY STATUS Yes No Comments 

1.1 Is the laboratory currently receiving samples from Libby Superfund Site 
Operable Units(s)? 

 
 

 
 

 

If “YES,” complete the following table:  

Analysis Matrices Comment 

TEM Air, dust, soil, tree/waste bark  Receiving samples from project initiation to present. 

PLM (VE and Gravimetric) Soil  No samples received since 2004. 

PCM Air  Samples received in 2002, and twice in 2003. 

   

 

2.0 LABORATORY SECURITY Yes No Comments 

2.1 Are visitors required to sign in?    

2.2 Are all entrances to the laboratory locked, except the entrance to the 
reception area? 

 
 

 
 

 

 

3.0 PROJECT INITIATION/PROJECT MANAGEMENT Yes No Comments 

3.1 Is there a designated project manager or project management team to 
ensure samples received from Libby OUs are properly processed? 

 
 

 
 

 
Kyeong Corbin 

3.2 Are project-specific requirements and procedures communicated to 
laboratory staff? 

 
 

 
 

 

3.3 Are modifications to laboratory activities communicated to laboratory staff?    

3.4 Are the resolutions to issues resolved during the weekly laboratory 
conference calls communicated to laboratory staff? 

 
 

 
 

 

 

4.0 SAMPLE RECEIPT, LOG-IN, STORAGE, & TRACKING Yes No Comments 

4.1 Is the sample receiving area adequate, clean, and orderly?   Refer to Finding No. 2 of the 
Summary On-site Audit Report. 

4.2 Is the sample receiving area secured against unauthorized personnel?    

Personnel Interviewed 

Name Title Experience 

Joanie Forest Sample Coordinator 5 years 

   

Additional comments: 
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4.0 SAMPLE RECEIPT, LOG-IN, STORAGE, & TRACKING Yes No Comments 

4.3 Sample Receipt    

4.3.1 Is there a sample custodian and designated alternate responsible for 
sample receipt and log-in?    

 
 

 
 

 

4.3.2 Is the custodian or alternate available to receive and log-in samples at 
any time delivery services are operating? 

 
 

 
 

 

4.3.3 Are sample shipping containers opened in a HEPA hood (as necessary) 
to both minimize personal exposure and safeguard against laboratory 
contamination (explain)? 

 
 

 

 
 

 

 
Refer to Finding No. 2 of the 
Summary On-site Audit Report. 

4.3.4 Does the sample custodian verify and record the following when 
inspecting shipments and reviewing documentation: 

 
4.3.4.1 Presence and condition of custody seals? 

 
4.3.4.2 Presence or absence of Chain-of-Custody (COC) records? 

 
4.3.4.3 Presence or absence of air bill sticker(s)? 

 
4.3.4.4 Sample condition? 

 
4.3.4.5 Presence of packaging or packing material which could compromise 

samples (i.e., vermiculite & polystyrene)? 
 

4.3.4.6 Problems/discrepancies between samples, documentation, client 
requests, etc.? 

 
4.3.4.7 Bulk and air samples received separately? 

 
 
 

 
 

 
 

 
 

 
 
 

 
 
 

 
 

 

 
 
 

 
 

 
 

 
 

 
 
 

 
 
 

 
 

 

 

4.3.5 Are (COC) records signed and dated at the time of sample receipt?    

4.3.6 Is a system in place to contact the client in case of absent 
documentation, or discrepancies between COCs, client requests, etc.? 

 
 

 
 

 

4.3.7 Are subsequent resolutions to problems and discrepancies documented?    

4.4 Sample Identification    

4.4.1 Are sample receipt identification logbooks, or a LIMS, used to log-in 
samples and assign unique laboratory identification numbers? 

 
4.4.1.1 Does the logbook or logging system serve as a direct cross-

reference between laboratory ID numbers and client ID numbers? 

 
 

 
 

 

 
 

 
 

 

 
Both a sample receipt logbook 
and a LIMS are used. 

4.4.2 When samples are split in the laboratory, is there a method in place to 
assign laboratory numbers to track the sample back to the original 
sample? 

 
 

 

 
 

 

 

Additional comments: 
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4.0 SAMPLE RECEIPT, LOG-IN, STORAGE, & TRACKING Yes No Comments 

4.5 Sample Storage    

4.5.1 Are storage facilities sufficient?    

4.5.2 Is the sample storage area secured to prevent entry of unauthorized 
personnel? 

 
 

 
 

 

4.5.3 Does the sample custodian keep storage logbooks?   Sample receipt logbook. 

4.5.4 Are samples easy to locate from logbook references?    

4.6 Sample Tracking    

4.6.1 Is a system in place to keep track of samples and prepared samples 
entering and leaving the storage, sample preparation, and analysis 
areas? 

 
 

 

 
 

 

 

4.6.2 Are the retention and/or disposal of unused portions of samples and 
prepared samples documented? 

 
 

 
 

  

4.7 Standard Operating Procedures (SOPs)    

4.7.1 Do laboratory personnel have access to current project-specific SOPs, 
laboratory modifications, and other pertinent guidance documents?  

 
 

 
 

   

4.7.2 Are the applicable laboratory SOPs available and followed by laboratory 
personnel (list)? 

 
 

 
 

Refer to Finding No. 1 of the 
Summary On-site Audit Report. 

Document Title Control No. Description 

QAM Revision 4, June 2007 Section 3.0 

   

   

   

4.8 Document Control: Yes No Comments 

4.8.1 Are all logbooks, notebooks, forms, or other laboratory documents 
legible, accurate, and complete (list)? 

 
 

 
 

 

Document Title Description/Comments 

Log-in Record Book Sample receipt logbook 

  

  

  

Additional comments  
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5.0 PHASE CONTRAST MICROSCOPY (PCM) Yes No Comments 

5.1 Is the PCM area adequate, clean, and orderly?    

5.2 Are steps taken to prevent the cross-contamination of equipment, supplies, 
and reagents? 

 
 

 
 

Refer to Finding No. 4 of the 
Summary On-site Audit Report. 

Personnel Interviewed 

Name Title Experience 

Arturo Casas Optical Laboratory Supervisor 20 years 

   

5.3 Methods and Libby-Specific Guidance Documents Yes No Comments 

5.3.1 Are the applicable guidance documents available for reference:  
 

5.3.1.1 NIOSH Method 7400 (Issue 2), 1994? 

 
 

 

 
 

 

 

5.3.2 Laboratory Modification LB-000015: 
 
5.3.2.1 Overload rejection criteria of > 25%? 

 
5.3.2.2 If samples are visibly overloaded or contain lose debris, is an 

indirect preparation performed? 
 

5.3.2.3 Is the observance of non-countable long fibers noted? 

 
 

 
 
 

 
 

 

 
 

 
 
 

 
 

 

 

5.4 Equipment    

5.4.1 Are the microscopes used to analyze samples equipped with the 
following: 

 
5.4.1.1 Positive phase contrast, with green or blue filter? 

 
5.4.1.2 Adjustable field iris? 

 
5.4.1.3 Eyepiece (8 to 10X)? 

 
5.4.1.4 Phase magnification (40 to 45X)?  

 
5.4.1.5 Walton-Beckett Graticule? 

 
5.4.1.6 Stage micrometer with 0.01 mm subdivisions? 

 
 
 

 
 

 
 

 
 

 
 

 
 

 

 
 
 

 
 

 
 

 
 

 
 

 
 

 

 

5.4.2 Are microscope and phase ring alignment checks conducted daily?    

5.4.3 Are resolution checks performed weekly using an HSE/NPL slide?    

5.4.4 Are maintenance and calibration activities recorded in microscope-
specific logbooks? 

 
 

 
 

Refer to Finding No. 3 of the 
Summary On-site Audit Report. 

5.5 Sample Preparation    

5.5.1 Are filters prepared as described in the applicable method(s)?    

Additional comments: 
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5.0 PHASE CONTRAST MICROSCOPY (PCM) Yes No Comments 

5.6 Sample Analysis    

5.6.1 Are the appropriate counting rules used (A or B)?    

5.6.2 How are the fields and fibers tracked and recorded? --- --- A counter or worksheet. 

5.7 Quality Control    

5.7.1 Is each analyst provided a minimum of one reference slide per work 
day? 

   

5.7.2 Are recounts analyzed at a frequency of 1 per 10 samples analyzed? 
 

5.7.2.1 Are recounts performed by the same analysts on the same 
microscope? 

 
 
 

 

 
 
 

 

 

5.8 Standard Operating Procedures (SOPs)    

5.8.1 Do laboratory personnel have access to current project-specific SOPs, 
laboratory modifications, and other pertinent guidance documents?  

 
 

 
 

 

5.8.2 Are the applicable laboratory SOPs available and followed by laboratory 
personnel (list)? 

 
 

 
 

 

Document Title Control No. Description 

PCM Technical Manual Revision 1, May 2004 PCM SOP 

   

   

5.9 Document Control Yes No Comments 

5.9.1 Are all logbooks, notebooks, forms, or other laboratory documents 
legible, accurate, and complete (list)? 

 
 

 
 

Refer to Finding No. 3 of the 
Summary On-site Audit Report. 

Document Title Description/Comments 

Air Sample Analysis Worksheet Used for fiber counting in place of a regular counter. 

PCM Reference Slide Readings  Documentation of daily, analyst-specific reference slide readings. 

QC of PCM Samples  Documentation of 10% recount by same analyst. 

PCM Instrument Log  Documentation of microscope calibration. 

Additional comments: 
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

6.1 Are the grid preparation areas adequate, clean, and orderly?    

6.2 Are bulk samples prepared in an area separate from that used to prepare 
air and dust samples? 

 
 

 
 

 

6.3 Are steps taken to prevent the cross-contamination of equipment, supplies, 
and reagents? 

 
 

 
 

Refer to Finding No. 10 of the 
Summary On-site Audit Report. 

Personnel Interviewed 

Name Title Experience 

Quynh Trieu Microscopist 15 years 

   

   

6.4 Equipment Yes No Comments 

6.4.1 Drying oven & muffle furnace: 
 

6.4.1.1 Checked routinely and recorded in a permanent logbook?  

 
 

 

 
 

 

 
Refer to Finding No. 5 of the 
Summary On-site Audit Report. 

6.4.2 Analytical balances: 
 
6.4.2.1 Located away from drafts and areas subjected to rapid temperature 

changes? 
 

6.4.2.2 Checked routinely and recorded in a permanent logbook? 
 

6.4.2.3 Calibrated within the last 12 months by a certified technician? 

 
 
 

 
 

 
 

 

 
 
 

 
 

 
 

 

 
 
 
 
 
Refer to Finding No. 7 of the 
Summary On-site Audit Report. 

6.4.3 Plasma Asher: 
 

6.4.3.1 Calibrated on a routine basis? 
 

6.4.3.2 Checked routinely and recorded in a permanent logbook? 

 
 

 
 

 

 
 

 
 

 

 
 
Refer to Finding Nos. 6 and 8 of 
the Summary On-site Audit 
Report. 

6.4.4 Sputter Coater (Vacuum evaporator): 
 

6.4.4.1 Calibrated on a routine basis? 
 

6.4.4.2 Checked routinely and recorded in a permanent logbook? 

 
 

 
 

 

 
 

 
 

 

 
 
 
Refer to Finding No. 6 of the 
Summary On-site Audit Report. 

6.4.5 Ventilation Hoods: 
 

6.4.5.1 Checked routinely and recorded in a permanent logbook? 

 
 

 

 
 

 

 

Additional comments:  
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

6.5 Preparation of Air Filters    

6.5.1 What method(s) does the laboratory use to prepare air samples for TEM 
analysis: 

 
6.5.1.1 40 CFR, Chapter 1, Part 763, Subpart E (AHERA)?  

 
6.5.1.2 ISO 10312:1195 E - Determination of Asbestos Fibers? 

 
 
 

 
 

 

 
 
 

 
 

 

 

6.5.2 LB000053 – Is indirect preparation performed on air samples which are 
visibly overloaded or contain loose debris? 

 
 

 
 

 

6.5.3 Are filters collapsed (cleared) by the “hot block” or a similar technique 
(describe technique)? 

 
 

 
 

 
A DMF solution is used. 

6.5.4 Is plasma etching performed on collapsed filters? 
 

6.5.4.1 Is a 10% layer of the collapsed surface removed during etching? 

 
 

 

 
 

 

 
 

6.5.5 Once the filters have been collapsed, are samples transferred to a 
vacuum evaporator for application of a 1 to 5 mm section of graphite 
rod? 

 
 

 

 
 

 

 

6.5.6 Are excised filter sections placed, carbon side down, on the 
appropriately labeled grid, and cleared using a Jaffe Washer or an 
equivalent technique (describe)?  

 
 

 

 
 

 

 
Placed in a Jaffe washer with 
50:50 acetone/DMF solution. 

6.5.7 Are samples checked for remaining filter residue after clearing? 
 

6.5.7.1 If residue remains, is condensation washing or an equivalent 
technique used (describe technique)? 

 
 
 

 

 
 
 

 

 
 
Will remain in Jaffe washer 
longer. 

Additional comments:  
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

6.6 Dust Sample Preparation    

6.6.1 What method(s) does the laboratory use to prepare dust samples for 
TEM analysis: 

 
6.6.1.1 ASTM D 5755-03 - Microvacuum Sampling and Indirect Analysis of 

Dust by TEM?   

 
 
 
 

 

 
 
 
 

 

 

6.7 Libby-Specific Indirect Sample Preparation without Ashing    

6.7.1 Are the applicable Libby guidance documents available for reference:  
 

6.7.1.1 SOP EPA-Libby-08 (Rev. 0) - Indirect Preparation of Air and Dust 
Samples for TEM Analysis?  

 
 
 

 

 
 
 

 

 

6.7.2 LB000053 – Is indirect preparation without ashing performed on non-
investigative samples with the applicable sample prefix codes? 

 
 

 
 

 

6.7.3 Sample filtration: 
 

6.7.3.1 Are air cassettes examined for loose material? 
 

6.7.3.1.1 If loose material or uneven loading is not evident, is a portion of 
the air samples retained? 

 
6.7.3.1.2 If loose material is evident, is it filtered along with the air filter? 

 
6.7.3.2 Are air filters, loose material, and dust rinsed into a beaker and 

brought to a final volume of 100 ml with particle-free water?  
 

6.7.3.2.1 Adjusted to a pH of 3-4 with a 10% solution of glacial acetic 
acid? 

 
6.7.3.2.2 Sonicated for 3 minutes and allowed to settle for 2 minutes prior 

to filtering? 
 

6.7.3.3 Are the appropriate aliquots of filtrate passed through a disposable 
25 mm filter assembly with a 0.2 µm MCE filter with a 5.0 µm MCE 
support pad? 

 
6.7.3.3.1 Are three secondary filters prepared using 50 ml, 25 ml and 10 

ml, with greater or lesser volumes acceptable for overloaded air 
samples? 

 
 

 
 
 

 
 

 
 
 

 
 
 

 
 
 

 
 
 
 

 
 
 
 

 

 
 

 
 
 

 
 

 
 
 

 
 
 

 
 
 

 
 
 
 

 
 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
Refer to Finding No. 9 of the 
Summary On-site Audit Report. 
 
 
 
 
 
 
 
 
 
  

6.7.4 Are serial dilutions performed as necessary?    

6.7.5 Are TEM grids prepared as described in Section 6.5 of this checklist?    

Additional comments:  
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

6.8 Libby-Specific Indirect Sample Preparation with Ashing    

6.8.1 Are the applicable Libby guidance documents available for reference:  
 

6.8.1.1 SOP EPA-Libby-08 (Rev. 0) - Indirect Preparation of Air and Dust 
Samples for TEM Analysis?  

 
6.8.1.2 LB000053 – Is indirect preparation with ashing performed on 

investigative samples with the applicable sample prefix codes?  

 
 
 

 
 
 

 

 
 
 

 
 
 

 

 

6.8.2 Initial filtration: 
 

6.8.2.1 Are air cassettes examined for loose material? 
 

6.8.2.1.1 If loose material or uneven loading is not evident, is a portion of 
the air samples retained? 

 
6.8.2.1.2 If loose material is evident, is it filtered and ashed along with the 

air filter? 

 
 

 
 
 

 
 
 

 

 
 

 
 
 

 
 
 

 

  

6.8.3 Ashing: 
 

6.8.3.1 Are filters covered with aluminum foil and placed in a plasma 
asher? 

 
6.8.3.1.1 Is the plasma asher operated at minimum power? 

 
6.8.3.1.2 Is 100% ashing confirmed by visual observation? 

 
 
 

 
 

 
 

 

 
 
 

 
 

 
 

 

 
 
 
 
 
1-3 hours at 50-watt power. 

6.8.4 Final filtration: 
 

6.8.4.1 Is ash residue rinsed into a beaker and brought to a final volume of 
100 ml with particle-free water?  

 
6.8.4.1.1 Adjusted to a pH of 3-4 with a 10% solution of glacial acetic 

acid? 
 

6.8.4.1.2 Sonicated for 3 minutes and allowed to settle for 2 minutes prior 
to filtering? 

 
6.8.4.2 Are the appropriate aliquots of filtrate passed through a disposable 

25 mm filter assembly with a 0.2 µm MCE filter with a 5.0 µm MCE 
support pad?  

 
6.8.4.3 Are three secondary filters prepared using 50 mL, 25 mL and 10 

mL, with greater or lesser volumes acceptable for overloaded air 
samples?  

 
 
 

 
 
 

 
 
 

 
 
 
 

 
 
 
 

 

 
 
 

 
 
 

 
 
 

 
 
 
 

 
 
 
 

 

 
 
 
 
 
 
Refer to Finding No. 9 of the 
Summary On-site Audit Report. 
 
 
 
 
 
 
 
  
 
A minimum of 10 mL is used. 

6.8.5 Are serial dilutions performed as necessary?    

6.8.6 Are TEM grids prepared as described in Section 6.5 of this checklist?    

Additional comments:   
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

6.9 Water Sample Preparation    

6.9.1 What method(s) does the laboratory use to prepare water samples for 
TEM analysis: 

 
6.9.1.1 EPA Method 100.2 - Determination of Asbestos Structures Over 10 

µm in Length in Drinking Water?  

 
 
 
 

NA 

 
 
 
 

NA 

Water samples have not been 
received from Libby for TEM 
preparation or analysis. 

6.9.2 Are samples received and filtered by the laboratory within 48 hours of 
collection? 

 
6.9.2.1 If not, are they stored in a refrigerator until filtered? 

 
NA 

 
NA 

 
NA 

 
NA 

 

6.9.3 Is the sample hand-agitated and sonicated at low power for 15 minutes, 
and hand-agitated again before aliquots are removed? 

 
NA 

 
NA 

 
 

6.9.4 Are the appropriate aliquots of the original sample poured though a 25 
mm or 47 mm MCE filter (0.22 µm or smaller pore size) with an MCE 
filter (5 µm pore size) backing pad? 

 
Note: No less than 1 mL must be used as an aliquot. 

 
 

NA 

 
 

NA 

 

6.9.5 Are TEM grids prepared as described in Section 6.5 of this checklist? NA NA  

6.10 OU3 Tree Bark Sample Preparation    

6.10.1 Are the applicable Libby guidance documents available for reference: 
 

6.10.1.1 SOP Tree-Libby-OU3 (Rev. 1) – Sampling and Analysis of Tree 
Bark for Asbestos? 

 
 
 

NA 

 
 
 

NA 

Tree bark samples from OU3 
have not been received from 
Libby for TEM preparation or 
analysis. 

6.10.2 Drying and Ashing: 
 

6.10.2.1 Are the diameter and thickness of the tree bark samples measured 
and recorded to an accuracy of ± 2mm? 

 
6.10.2.2 Is the entire tree bark sample weighed and placed in an oven for 

drying? 
 

6.10.2.2.1 Dried at 80º F until the weight stabilizes, a minimum of 6 hours, 
and weighed?  

 
6.10.2.3 Is the bark sample then covered and placed in a muffle furnace at 

450 º F for 18 hours, or until all organic matter has been removed, 
and weighed? 

 
6.10.2.3.1 Is the furnace ramped from 0º F to 450º F? 

 
 
 

NA 
 
 

NA 
 
 

NA 
 
 
 

NA 
 

NA 

 
 
 

NA 
 
 

NA 
 
 

NA 
 
 
 

NA 
 

NA 

 
 
 
 

Additional comments:   
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

6.10  OU3 Tree Bark Sample Preparation    

6.10.3 Acid Treatment: 
 

6.10.3.1 After adding approximately 1-2 ml of DI water, is 10-20 ml of 
concentrated HCl added until no further reaction is visible (approx. 
3-5 minutes)? 

 
6.10.3.2 Are samples diluted, transferred to a 100 ml container (with lid) and 

brought to a final volume of 100 ml with fiber-free DI water? 
 

6.10.3.3 Capped, inverted 5-6 times, and sonicated for 2 minutes in 
preparation for filtering? 

 
 
 
 

NA 
 
 

NA 
 
 

NA 

 
 
 
 

NA 
 
 

NA 
 
 

NA 

Tree bark samples from OU3 
have not been received from 
Libby for TEM preparation or 
analysis. 

6.10.4 Filtration: 
 

6.10.4.1 Are 5-20 mLs of solution transferred to a second container and 
brought to a volume of 100 ml with fiber-free DI water? 

 
6.10.4.2 Are dilutions agitated (inverted 5-6 times) and filtered through a 47 

mm MCE filter (0.45 µm pore size)? 
 

6.10.4.2.1 Are additional dilutions prepared if the loading on the filter 
appears either too heavy (> 20%) or too light? 

 
 
 

NA 
 
 

NA 
 
 

NA 

 
 
 

NA 
 
 

NA 
 
 

NA 

 

6.10.5 Are TEM grids prepared as described in Section 6.5 of this checklist? NA NA  

6.11 OU3 Duff Sample Preparation    

6.11.1 Are the applicable Libby guidance documents available for reference:  
  

6.11.1.1 SOP Duff-Libby-OU3 (Rev. 0) – Sampling and Analysis of Duff for 
Asbestos? 

 
 
 

NA 

 
 
 

NA 

Duff samples from OU3 have not 
been received from Libby for 
TEM preparation or analysis. 

6.11.2 Drying and Ashing: 
 

6.11.2.1 Are the appropriate number of aluminum trays weighed and tared? 
 

6.11.2.1.1 For tracking purposes, is each tray marked with a unique 
number? 

 
6.11.2.2 Are trays filled to approximately ¾ and dried at 60º F until the 

weight stabilizes, a minimum of 10 hours, and weighed? 
 
6.11.2.3 Are dried duff samples transferred to covered pans and placed in a 

muffle furnace at 450º F for 18 hours, or until all organic matter has 
been removed, and weighed? 

 
6.11.2.4 Are ashed samples transferred to Zip-lock bags and homogenized? 

 
6.11.2.4.1 If an individual sample was split between multiple trays, was it 

combined into one Zip-lock bag? 

 
 

NA 
 
 

NA 
 
 

NA 
 
 
 

NA 
 

NA 
 
 

NA 

 
 

NA 
 
 

NA 
 
 

NA 
 
 
 

NA 
 

NA 
 
 

NA 

 
 
 
 
 
 

Additional comments:   
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

  6.11 OU3 Duff Sample Preparation    

6.11.3 Acid Treatment: 
 

6.11.3.1 After adding approximately 1-2 ml of DI water to 0.25 grams 
(measured to ± 0.01 g) of ashed sample, is 10-20 ml of 
concentrated HCl added until no further reaction is visible (approx. 
3-5 minutes)? 

 
6.11.3.2 Are samples diluted, transferred to a 100 ml container (with lid) and 

brought to a final volume of 100 ml with fiber-free DI water? 
 

6.11.3.3 Capped, inverted 5-6 times, and sonicated for 2 minutes in 
preparation for filtering? 

 
 
 
 
 

NA 
 
 

NA 
 
 

NA 

 
 
 
 
 

NA 
 
 

NA 
 
 

NA 

Duff samples from OU3 have not 
been received from Libby for 
TEM preparation or analysis. 

6.11.4 Filtration: 
 

6.11.4.1 Are 0.1 to 1.0 ml of solution transferred to a second container and 
brought to a volume of 100 ml with fiber-free DI water? 

 
6.11.4.2 Are dilutions agitated (inverted 5-6 times) and filtered through a 47 

mm MCE filter (0.45 µm pore size)? 
 

6.11.4.2.1 Are additional dilutions prepared if the loading on the filter 
appears either too heavy (> 20%) or too light? 

 
 
 

NA 
 
 

NA 
 
 

NA 

 
 
 

NA 
 
 

NA 
 
 

NA 

 

6.11.5 Are TEM grids prepared as described in Section 6.5 of this checklist? NA NA  

6.12 Dustfall Sample Preparation    

6.12.1 Are the applicable Libby guidance documents available for reference:  
  

6.12.1.1 SOP SRC-Libby-07 Analysis of Asbestos in Dustfall Samples by 
TEM? 

 
 

 
 

 
 
 

 

 

6.12.2 Sample Filtration: 
 

6.12.2.1 Is the solution from the collection cylinder poured into a clean 500 
ml graduated cylinder and brought to a final volume of 500 ml with 
fiber-free DI water? 

 
6.12.2.2 Is 250 ml of the 500 ml solution filtered through a 25 mm or 37 mm 

MCE filter (0.45 µm pore size or smaller)? 
 

6.12.2.2.1 Is a second filter prepared using a lesser volume if the dust 
loading on the secondary filter is too heavy? 

 
 
 
 

NA 
 
 

 
 
 

 

 
 
 
 

NA 
 
 

 
 
 

 

 
 
 
 
For technical purposes, this step 
has been performed by the 
EMSL laboratory in Libby, MT. 

6.12.3 Are TEM grids prepared as described in Section 6.5 of this checklist?    

Additional comments:  
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

6.13 Grid Preparation/filtrate Storage    

6.13.1 For indirect preparations, are remaining filtrate filtered onto the 
appropriate filter(s) to be archived? 

 
 

 
 

  

6.13.2 Are all remaining filters and filter portions labeled prior to archiving?    

6.13.3 Are grid preparations stored in a dust free environment, and in a manner 
which will allow them to be easily located for analysis? 

 
 

 
 

 

6.14 Quality Control Samples    

6.14.1 LB-000029b - Are quality control samples prepared at the described 
frequency: 

 
6.14.1.1 Laboratory blanks (LB) prepared at a frequency of 4%?  

 
6.14.1.2 Re-preparations prepared at a frequency of 1%?  

 
6.14.1.2.1 Are re-preparation samples selected as described? 

 
 
 

 
 

 
 

 

 
 
 

 
 

 
 

 

 
 
 
 
 
Re-preparation are prepared 
from the same secondary filter, 
not from remaining filter solution. 

6.15 Standard Operating Procedures (SOPs)    

6.15.1 Do laboratory personnel have access to current project-specific SOPs, 
laboratory modifications, and other pertinent guidance documents?  

 
 

 
 

 

6.15.2 Are the applicable laboratory SOPs available and followed by laboratory 
personnel (list)? 

 
 

 
 

 

Document Title Control No. Description 

TEM Technical Manual Revision 3, August 2007 TEM SOP 

   

   

   

6.16 Document Control Yes No Comments 

6.16.1 Are all logbooks, notebooks, forms, or other laboratory documents 
legible, accurate, and complete (list)? 

 
 

 
 

 

Document Title Description/Comments 

CDM Sample Preparation Log  CDM-specific sample preparation documentation 

Dust and Indirect Air Preparation Worksheet  Indirect preparation information 

  

  

Additional comments:    
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7.0 TEM ANALYSIS Yes No Comments 

7.1 Are TEM areas adequate, clean, and orderly?    

7.2 Are steps taken to prevent the cross-contamination of equipment, supplies, 
and reagents? 

 
 

 
 

 

 Personnel Interviewed 

Name Title Experience 

Kyeong Corbin QA/QC Officer/TEM Supervisor 20 years 

   

   

7.3 Methods and Libby-Specific Guidance Documents Yes No Comments 

7.3.1 What method(s) does the laboratory use to analyze samples TEM: 
 

7.3.1.1 40 CFR, Chapter 1, Part 763, Subpart E (AHERA)?  
 

7.3.1.2 ISO 10312:1995 E - Determination of Asbestos Fibers? 
 

7.3.1.3 ASTM D 5755-03 - Microvacuum Sampling and Indirect Analysis of 
Dust by TEM?   

 
7.3.1.4 EPA Method 100.2 - Determination of Asbestos Structures Over 10 

µm in Length in Drinking Water?  
 

7.3.1.5 EPA 600/R-93/116 - Method for the Determination of Asbestos in 
Bulk Building Materials? 

 
 

 
 

 
 
 

 
 
 

 
 
 

 

 
 

 
 

 
 
 

 
 
 

 
 
 

 

 

7.3.2 Are the applicable Libby guidance documents available for reference:  
 
7.3.2.1 SOP Tree-Libby-OU3 (Rev. 1) – Sampling and Analysis of Tree 

Bark for Asbestos? 
 
7.3.2.2 SOP Duff-Libby-OU3 (Rev. 0) – Sampling and Analysis of Duff for 

Asbestos? 
 

7.3.2.3 SOP SRC-Libby-07 Analysis of Asbestos in Dustfall Samples by 
TEM? 

 
 
 

 
 
 

 
 
 

 

 
 
 

 
 
 

 
 
 

 

 

Additional comments: 
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7.0 TEM ANALYSIS Yes No Comments 

7.4 TEM Instrumentation    

7.4.1 Does TEM instrumentation meet the following requirements: 
 

7.4.1.1 Capable of being operated at between 80 and 120 kV? 
 

7.4.1.2 Electron diffraction (ED) and energy dispersive X-ray (EDX) 
capabilities? 

 
7.4.1.3 Fluorescent screen with an inscribed or overlaid calibrated scale?  

 
 

 
 
 

 
 

 

 
 

 
 
 

 
 

 

 
 
Operated at 100kV. 

7.4.2 Are the instruments equipped with thin film or beryllium windows (list 
below if necessary)? 

 
--- 

 
--- 

 
Beryllium. 

7.4.3 Are all routine and non-routine maintenance activities recorded in 
instrument-specific logbooks? 

 
 

 
 

 

Instrument No. Make Model Capabilities 

0890-5816 Hitachi H-600 EDS (Kevex, Delta 1) 

    

    

 

7.5 Instrument Calibration Yes No Comments 

7.5.1 Is the TEM screen magnification calibrated monthly, or after service, 
using a grating replica?  

 
 

 
 

 

7.5.2 Is the ED camera constant calibrated weekly?   Monthly. 

7.5.3 Is the diameter of the cross-over (spot diameter) calibrated every three 
months? 

 
 

 
 

 

7.5.4 Is the low beam dose verified every three months?    

7.5.5 EDX Analyzer: 
 

7.5.5.1 Are Cu and K keV’s checked daily?  
 

7.5.5.2 Is detector resolution checked twice a year? 
 

7.5.5.3 Is Na sensitivity checked every three months? 
 

7.5.5.4 Is chrysotile fibril sensitivity checked every three months? 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 

 
 
Monthly.  Refer to Finding No. 
18 of the Summary On-site 
Audit Report. 

7.5.6 Are instrument calibration records maintained in instrument-specific 
logbooks? 

 
 

 
 

 

Additional comments: 
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7.0 TEM ANALYSIS Yes No Comments 

7.6 Reference Materials    

7.6.1 Does the laboratory maintain a library of reference materials on all 
asbestos and other fiber types?  

 
 

 
 

 

7.6.2 Are instrument-specific reference spectra collected during the mentoring 
program available for the classification of particles observed in Libby 
field samples: 

 
7.6.2.1 USGS Glass BIR-1G (freezer milled)? 
 
7.6.2.2 Libby Amphibole? 

 
 
 
 

 
 

 

 
 
 
 

 
 

 

 
 

7.7 Grid Acceptance/Rejection Criteria    

7.7.1 Grid preparation rejection criteria: 
 
7.7.1.1 The replica is too dark due to poor dissolution? 

 
7.7.1.2 Replica is doubled or folded? 

 
7.7.1.3 LB-000016a (AHERA) and LB-000031a (ISO) rejection criteria: 
 

7.7.1.3.1 Replica has > 25% obscuration rejected? 
 

7.7.1.3.2 Replica has < 50 intact grid openings? 

 
 

 
 

 
 
 
 

 
 

 

 
 

 
 

 
 
 
 

 
 

 

 

7.8 AHERA    

7.8.1 Are structures identified accordingly: 
 

7.8.1.1 Structures designated Fibers (F), Bundles (B), Clusters (C) or 
Matrices (M)? 

 
7.8.1.2 Identification of asbestos structures by Electron Diffraction (ED)? 
 

7.8.1.2.1 How often are ED patterns captured and recorded? 
 

7.8.1.3 Identification of asbestos structures by Energy Dispersive X-ray 
Analysis (EDXA)? 

 
7.8.1.3.1 How often is EDXA analysis performed and recorded?  

 
7.8.1.4 Are chrysotile structures identified by either ED pattern or EDXA? 

 
7.8.1.5 Are amphibole structures identified by both ED pattern and EDXA? 

 
 
 

 
 

 
 

--- 
 
 

 
 

--- 
 

 
 

 

 
 
 

 
 

 
 

--- 
 
 

 
 

--- 
 

 
 

 

 
 
 
 
 
 
 
As required. 
 
 
 
 
As required. 

Additional comments: 
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7.0 TEM ANALYSIS Yes No Comments 

7.8  AHERA    

7.8.2 Counting/stopping rules:  
 

7.8.2.1 Are enough grid openings (GOs) counted to meet the analytical 
sensitivity required? 

 
 
 

 

 
 
 

 

 

7.8.3 Is approximately half of the pre-determined filter area analyzed on one 
grid preparation and the remaining half on a second grid preparation? 

 
 

 
 

 

7.8.4 LB-000016a- Structure counting & recording modifications: 
 

7.8.4.1 Are non-asbestos material (NAM) structures being recorded? 
 
7.8.4.2 Is “ND” used to document when no structures are detected in a grid 

opening? 
 

7.8.4.3 Samples classified as investigative or non-investigative per 
LB-000053: 

 
7.8.4.3.1 Aspect ratio of 3:1 applied for investigative samples? 

 
7.8.4.3.2 Aspect ratio of 5:1 applied for non-investigative samples? 

 
7.8.4.4 How are the overall dimensions of CD and MD structures 

measured? 
 

7.8.4.4.1 Is the length of only the longest protruding fiber recorded for 
dispersed clusters and matrices? 

 
7.8.4.5 Are non-countable structures recorded, but identified as non-

countable and excluded from density and concentration results? 
 

7.8.4.6 Is the entire length of a fiber recorded for structures originating in 
one grid opening and extending into an adjacent grid opening? 

 
 

 
 
 

 
 
 

 
 

 
 

 
 
 

 
 
 

 
 
 

 
 
 

 

 
 

 
 
 

 
 
 

 
 

 
 

 
 
 

 
 
 

 
 
 

 
 
 

 

 

7.9 ISO 10312:1995    

7.9.1 Are structures identified accordingly:  
 

7.9.1.1 Are primary and secondary structures counted and recorded as 
described in ISO 10312, Annex C?  

 
7.9.1.2 Is fiber identification performed as described in ISO 10312, 

Annex D?  

 
 
 

 
 
 

 

 
 
 

 
 
 

 

 

7.9.2 Are at least two grid specimens prepared from each filter to perform 
structure counts? 

 
 

 
 

 
Sometimes three. 

Additional comments:   
 
Hygeia TEM deliverables 22887080003 and 22887080004 were validated by the audit team for accuracy, completeness, and 
consistency with the applicable methodology, SOPs, and Modifications to Laboratory Activities.  
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7.0 TEM ANALYSIS Yes No Comments 

   7.9  ISO 10312:1995    

7.9.3 LB-000031a - Structure counting & recording modifications: 
 

7.9.3.1 Are non-asbestos material (NAM) structures being recorded? 
 
7.9.3.2 Samples classified as investigative or non-investigative per 

LB-000053: 
 

7.9.3.2.1 Is an aspect ratio of 3:1 applied for investigative samples? 
 

7.9.3.2.2 Is an aspect ratio of 5:1 applied for non-investigative samples? 
 

7.9.3.3 Are structures that intersect non-countable grid bars (top and left) 
recorded, but identified as non-countable and excluded from density 
and concentration results? 

 
7.9.3.4 Is the entire length of the structure recorded if a structure originates 

in one grid opening and extends into an adjacent grid opening, 
provided it does not intersect a non-counting grid bar? 

 
7.9.3.5 Is the observed length recorded for a structure which intersects both 

counting and non-counting grid bars? 

 
 

 
 
 
 
 

 
 

 
 
 
 

 
 
 
 

 
 
 

 

 
 

 
 
 
 
 

 
 

 
 
 
 

 
 
 
 

 
 
 

 

 

7.10 OU3 Tree Bark and Duff Sample Analysis    

7.10.1 Are these samples analyzed according to ISO 10312:1995 E? NA NA  

7.10.2 Are counting rules for investigative samples applied? NA NA  

7.10.3 Is chrysotile (if observed) recorded? NA NA  

7.11 Other Laboratory Modifications    

7.11.1 LB000030 – ISO 10312, ASTM 5755 and EPA 100.2: 
 

7.11.1.1 Are detailed sketches of all asbestos structures observed, up to a 
maximum of 50 structures/samples, included? 

 
 
 

 

 
 
 

 

 

7.11.2 LB-000084 - Abundant Chrysotile Modification: 
 

7.11.2.1 Is the chrysotile count terminated at the end of the grid opening in 
which the 50

th
 chrysotile structure is counted, with subsequent grid 

openings recorded with an “*” at the end of the grid opening (e.g., 
B1-1*)? 

 
 
 
 
 

 

 
 
 
 
 

 

 

Additional comments:  
 
Hygeia TEM deliverables 22887080003 and 22887080004 were validated by the audit team for accuracy, completeness, and 
consistency with the applicable methodology, SOPs, and Modifications to Laboratory Activities. 
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7.0 TEM ANALYSIS Yes No Comments 

    7.11  Other Laboratory Modifications    

7.11.3 LB000066c – AHERA, ISO 10312 and ASTM 5755: 
 

7.11.3.1 Are all NAM particles referred to as “close calls” recorded? 
 

7.11.3.2 Is the structure comment field used to record all probable mineral 
classifications (AT, AC, AM, AN, CR, TR, PY, WRTA, or UN)? 

 
7.11.3.3 Is the structure comment field used to record NaK, NaX, XK, or XX?  

 
7.11.3.4 Are EDS spectra recorded at the correct frequency: 

 
7.11.3.4.1 For each LA and each “close call” particle, up to a maximum of 5 

LA and 5 “close call’ particles per sample?  
 

7.11.3.5 Are Photomicrograph images recorded at the correct frequency: 
 

7.11.3.5.1 For each particle for which an EDS spectrum is collected and its 
structure?  

 
 

 
 
 

 
 

 
 
 
 
 

 
 
 
 
 

 

 
 

 
 
 

 
 

 
 
 
 
 

 
 
 
 
 

 

 

7.11.4 LB-000077 - Stopping rule for ABS indoor air & dust field blanks (prefixes 
“EX” and “IN”): 

 
7.11.4.1 Are a maximum of 30 grid openings analyzed? 

 
 
 

 

 
 
 

 

 

7.11.5 LB-000078 & LB-000079 - Stopping rule for ABS outdoor air field blanks 
(prefix “EX”) and ABS indoor air samples (prefix “IN”), respectively: 

 
7.11.5.1 If the number of grid openings needed to achieve the required 

analytical sensitivity is less than or equal to 100, are they analyzed 
unless 50 or more LA structures are observed? 

 
7.11.5.2 If more than 50 LA structures are observed, is the analysis 

terminated after completing the analysis of the grid opening in which 
the 50

th
 LA structure is observed? 

 
7.11.5.3 If the number of grid openings needed to achieve the required 

analytical sensitivity exceeds 100 and fewer than 50 LA structures 
are observed after the completion of the 100 grid opening, the 
analysis can be terminated? 

 
 
 
 
 

 
 
 
 

 
 
 
 
 

 

 
 
 
 
 

 
 
 
 

 
 
 
 
 

 

 

7.12 Grid Preparation Storage    

7.12.1 Are grids placed in marked grid storage boxes or other suitable 
containers and stored in a dust/fiber free environment? 

 
 

 
 

 

7.12.2 Is the location of grid preparation recorded in such a manner that they 
can be retrieved upon request in a timely manner? 

 
 

 
 

 

Additional comments:  
 
Hygeia TEM deliverables 22887080003 and 22887080004 were validated by the audit team for accuracy, completeness, and 
consistency with the applicable methodology, SOPs, and Modifications to Laboratory Activities. 
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7.0 TEM ANALYSIS Yes No Comments 

7.13 Quality Control    

7.13.1 LB-000029b - Are quality control samples analyzed at the frequency 
described: 

 
7.13.1.1 Recount Same (RS) - Frequency of 1%?  

 
7.13.1.2 Recount Different (RD) - Frequency of 2.5%? 

 
7.13.1.3 Verified Analysis (VA) - Frequency of 1%? 

 
7.13.1.4 Are samples for recount analyses (RS, RD and VA) selected as 

described? 
 

7.13.1.5 Is appropriate action taken for discordant recount results? 
 

7.13.1.6 Inter-laboratory (Interlab) - Frequency of 0.5%? 
 

7.13.1.6.1 How are interlab samples selected, distributed, and tracked? 
 

7.13.1.7 Laboratory blanks – Frequency 4%? 
 

7.13.1.7.1 Are a minimum of 10 grid openings read with no asbestos 
structures detected? 

 
 
 

 
 

 
 

 
 
 

 
 

 
 

--- 
 

--- 
 

 
 
 

 

 
 
 

 
 

 
 

 
 
 

 
 

 
 

--- 
 
--- 
 

 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Samples for Inter-laboratory 
analysis are selected by 
SRC/CDM. 
 

7.14 Standard Operating Procedures (SOPs)    

7.14.1 Do laboratory personnel have access to current project-specific SOPs, 
laboratory modifications, and other pertinent guidance documents?  

 
 

 
 

 

7.14.2 Are the applicable laboratory SOPs available and followed by laboratory 
personnel (list)? 

 
 

 
 

 

Document Title Control No. Description 

TEM Technical Manual Revision 3, August 2007 TEM SOP 

   

7.15 Document Control Yes No Comments 

7.15.1 Are all logbooks, notebooks, forms, or other laboratory documents 
legible, accurate, and complete (list)? 

 
 

 
 

 
 

Document Title Description/Comments 

TEM Analysis Log TEM instrument-specific run log. 

  

  

Additional comments:  
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

8.1 Are PLM areas adequate, clean, and orderly?    

8.2 Are steps taken to prevent the cross-contamination of equipment, supplies, 
and reagents? 

 
 

 
 

 

Personnel Interviewed    

Name Title Experience 

Arturo Casas Optical Laboratory Supervisor 20 years 

Fidel Gutierrez Microscopist 15 years 

   

   

8.3 Methods and Libby-specific Guidance Documents Yes No Comments 

8.3.1 Are the applicable guidance documents available for reference:  
 

8.3.1.1 NIOSH 9002, Issue 2 - Asbestos (Bulk) by PLM? 
 

8.3.1.2 EPA 600/R-93/116 - Method for the Determination of Asbestos in 
Bulk Building Materials? 

 
 

 
 
 

 

 
 

 
 
 

 

 
 
 
  

8.3.2 Are the applicable Libby guidance documents available for reference: 
 

8.3.2.1 SOP SRC-Libby-01 (Rev. 2) - Qualitative Estimation of Asbestos in 
Coarse Soil by Visual Examination Using Stereomicroscopy & 
PLM? 

 
8.3.2.2 SOP SRC-Libby-03 (Rev. 2) - Analysis of Asbestos Fibers in Soil by 

PLM? 

 
 
 
 

 
 
 

 

 
 
 
 

 
 
 

 

Refer to Finding No. 11 of the 
Summary On-site Audit Report. 

Additional comments: 
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

8.4 Stereomicroscope & PLM Instrumentation    

8.4.1 Do stereomicroscopes meet the following requirements: 
 

8.4.1.1 Magnification range of 10X to 45X? 
 
8.4.1.2 Incandescent or fluorescent light source? 

 
 

 
 

 

 
 

 
 

 

 
 
Refer to Finding No. 13 of the 
Summary On-site Audit Report. 
 

8.4.2 Are PLMs equipped with the following: 
 

8.4.2.1 A substage polarizer? 
 

8.4.2.2 A port for a wave retardation plate? 
 

8.4.2.3 A 360 degree graduated rotating stage? 
 

8.4.2.4 A compensator plate? 
 

8.4.2.5 An illuminator and adjustable diaphragm?  
 

8.4.2.6 The following lenses: 
 

8.4.2.6.1 Dispersion-staining? 
 
8.4.2.6.2 Low-magnification objective? 

 
8.4.2.6.3 High-magnification objective? 
 
8.4.2.6.4 Focusable condenser? 

 
 

 
 

 
 

 
 

 
 

 
 
 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 
 
 

 
 

 
 

 
 

 

 

8.4.3 Are instruments well-maintained, and are all routine and non-routine 
maintenance activities recorded in instrument-specific logbooks? 

 
 

 
 

There are a total of five PLMs 
in service, three listed below. 

Instrument No. Make Model Capabilities 

241389 Nikon Labophot 10X – 40X 

205783 Olympus BH-2 10X – 40X 

246341 Nikon Labophot 10X – 40X 

8.5 PLM Calibration Yes No Comments 

8.5.1 Is PLM alignment performed daily: 
 

8.5.1.1 Kohler illumination? 
 
8.5.1.2 Centered through substage condenser and iris diaphragm? 

 
8.5.1.3 Rotation axis centered? 

 
8.5.1.4 Analyzer and polarizer rotated to maximum extinction? 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 

 
 
 

8.5.2 Microscope adjustments verified prior to each sample set?    

Additional comments: 
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

8.6 Refractive Index Liquids    

8.6.1 What refractive index liquids are available: 
 

8.6.1.1.1 1.550? 
 

8.6.1.1.2 1.605? 
 

8.6.1.1.3 1.680? 
 

8.6.1.1.4 Other (list)? 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 

  
 
 
 
 
 
 

1.632, 1.625, and other RI 
liquids are also available. 

8.6.2 Are refractive index liquids checked daily for contamination?    

8.6.3 Are refractive index liquids calibrated monthly using a refractometer or 
other means (explain)? 

 
 

 
 

Refer to Finding No. 12 of the 
Summary On-site Audit Report. 

8.7 Reference Materials    

8.7.1 Does the laboratory maintain a library of asbestos reference materials:  
 

8.7.1.1 Chrysotile? 
 

8.7.1.2 Amosite? 
 

8.7.1.3 Crocidolite? 
 

8.7.1.4 Fibrous glass? 
 

8.7.1.5 Anthophylite? 
 

8.7.1.6 Tremolite? 
 

8.7.1.7 Actinolite?   

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 

8.8 NIOSH Method 9002, Issue 2 & EPA/600/R-93/116    

8.8.1 Are samples visually examined by stereomicroscope for the following: 
 

8.8.1.1 Color? 
 

8.8.1.2 Homogeneity? 
 

8.8.1.3 Texture? 
 

8.8.1.4 Friability? 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 

 
 
Refer to Finding No. 13 of the 
Summary On-site Audit Report. 
 
 
 
 
Not determined. 

Additional comments: 
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

   8.8 NIOSH Method 9002, Issue 2 & EPA/600/R-93/116    

8.8.2 Are obvious separable layers analyzed separately?    

8.8.3 Which of the following techniques are used to prepare samples for 
analysis: 

 
8.8.3.1 Teasing with tweezers? 

 
8.8.3.2 Mortar & pestle? 

 
8.8.3.3 Acid washing? 

 
8.8.3.4 Ashing? 

 
8.8.3.5 Solvents? 

 
8.8.3.6 Other (list)?   Hot plate  

 
 
 

 
 

 
 

 
 

 
 

 
 

 

 
 
 

 
 

 
 

 
 

 
 

 
 

 

 
 
 
 
 
 
 
HCL is used. 
 
For gravimetric analyses. 
 
 
 
 

8.8.4 For non-friable, organically bound samples requiring ashing and/or acid 
reduction, are all necessary weights and tare weights measured and 
recorded? 

 
 

 

 
 

 

 

8.8.5 Are slides prepared using the appropriate refractive index liquid(s) and 
scanned for asbestos fibers using the following optical properties: 

 
8.8.5.1 Morphology? 

 
8.8.5.2 Color? 

 
8.8.5.3 Refractive indices (Beckie line)? 

 
8.8.5.4 Pleochroism? 

 
8.8.5.5 Birefringence? 

 
8.8.5.6 Extinction? 

 
8.8.5.7 Sign of elongation? 

 
8.8.5.8 Dispersion staining characteristics? 

 
 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 

Additional comments: 
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

  8.8 NIOSH Method 9002, Issue 2 & EPA/600/R-93/116    

8.8.6 Can the analyst(s) describe the optical properties of the following: 
 

8.8.6.1 Cellulose? 
 

8.8.6.2 Chrysotile? 
 

8.8.6.3 Crocidolite? 
 

8.8.6.4 Amosite? 
 

8.8.6.5 Anthophylite? 
 

8.8.6.6 Tremolite? 
 

8.8.6.7 Actinolite? 
 

8.8.6.8 Wollastonite? 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 

8.8.7 Can analysts distinguish between anthophylite, tremolite, and actinolite?    

8.8.8 Is asbestos content estimated using the appropriate refractive index 
liquid and expressed in area percent (%)? 

 
 

 
 

 

8.9 Analysis of Asbestos Fibers in Soil by PLM (SOP SRC-Libby-03)    

8.9.1 Are all qualitative and quantitative analyses performed in general 
accordance with the techniques described in NIOSH 9002 and/or EPA 
600/R-93/116? 

 
 

 

 
 

 

 
Refer to Finding No. 13 of the 
Summary On-site Audit Report. 

8.9.2 Based on optical properties, are asbestos fibers classified as LA, OA or 
C?  

 
NA 

 
NA 

 

8.9.3 Qualitative analysis for Libby Amphibole: 
 
8.9.3.1 Using site-specific reference materials (0.2% and 1.0% LA by 

weight) as a visual guide, are field samples evaluated and reported 
as: 

 
8.9.3.1.1 ND (Bin A) – Asbestos not observed? 
8.9.3.1.2 Tr (Bin B1) – Asbestos observed at a level < 0.2%? 
8.9.3.1.3 < 1% (Bin B2) – Asbestos observed at a level > 0.2%, but < 

1.0%? 
8.9.3.1.4 1,2,3, etc (Bin C) – Asbestos observed at ≥ 1.0%? 

 
 
 
 
 
 

NA 
NA 

 
NA 
NA 

 
  
 

 
 
 

NA 
NA 

 
NA 
NA 

 
 
 

8.9.4 Are the appropriate number of slides analyzed to classify samples as 
ND, Tr, < 1.0% or ≥ 1.0% (3 to 5 slides)? 

 
NA 

 
NA 

 

Additional comments: 
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

   8.9  Analysis of Asbestos Fibers in Soil by PLM (SOP SRC-Libby-03)    

8.9.5 Quantitative analysis by point-count: 
 

8.9.5.1 Are samples > 1% (Bin C) estimated quantitatively using either a 
400 or 1000 Point Count (specified on the COC)?  

 
8.9.5.2 Is each non-empty point particle recorded as either NAM, LA, OA or 

C? 

 
 
 

NA 
 
 

NA 

 
 
 

NA 
 
 

NA 

 

8.9.6 Quantitative analysis by standard curve:  
 

8.9.6.1 Is mass percent estimated for LA by plotting the area percent 
against known LA standards at concentrations of 0.2, 0.5, 1.0 and 
2.0% mass percent? 

 
 
 
 

NA 

 
 
 
 

NA 

 

8.9.7 Are all visual and point count data recorded on the following work 
sheets: 

 
8.9.7.1 PLM Visual Estimation Data Recording Sheet? 
 
8.9.7.2 PLM Point Counting Data Recording Sheet? 

 
 

NA 
 

NA 

 
 

NA 
 

NA 

 
 
 

8.10 Qualitative Estimation of Asbestos in Coarse Soil by Visual 
Examination Using Stereomicroscopy & PLM (SOP SRC-Libby-01) 

   

8.10.1 Is the entire sample weighed and examined by stereomicroscope by: 
 

8.10.1.1 Using multiple fields of view over the entire sample? 
 

8.10.1.2 Probing the samples by turning pieces over and breaking clumps 
where possible? 

 
8.10.1.3 Manipulating the samples using the appropriate tools? 

 
8.10.1.4 Observing homogeneity, texture, friability, color, and extent of any 

asbestos in the sample? 

 
 

NA 
 
 

NA 
 

NA 
 
 

NA 

 
 

NA 
 
 

NA 
 

NA 
 
 

NA 

 

8.10.2 Is the sample segregated into “non-asbestos” and “tentatively identified 
asbestos”? 

 
NA 

 
NA 

 

8.10.3 Are the “tentatively identified asbestos” particles confirmed by PLM as 
described in SOP SRC-Libby-03? 

 
NA 

 
NA 

 

8.10.4 If OA is observed during PLM analysis, is the type of OA recorded as 
either AMOS, ANTH, CROC or UNK? 

 
NA 

 
NA 

 

8.10.5 Are all stereomicroscopic and PLM observations recorded on the Data 
Log Sheet v6 for SOP SRC-Libby-01?  

 
NA 

 
NA 

 

Additional comments:  
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

8.11 Quality Control    

8.11.1 Are preparation blanks analyzed at a frequency of 1 per 20 samples?   Daily using fiberglass media. 

8.11.2 Are standard reference materials (SRM) analyzed at a frequency of 1 per 
100 samples? 

 
NA 

 
NA 

 

8.11.3 Are intra-analysts analyses performed at a frequency of 1 per 50 
samples analyzed? 

 
NA 

 
NA 

  

8.11.4 Are inter-Analysts analyses performed at a frequency of 1 per 15 
samples analyzed? 

 
NA 

 
NA 

  

8.11.5 Are duplicates analyzed at a frequency of 1 per 10 samples analyzed? 
  

Refer to Finding No. 14 of the 
Summary On-site Audit Report. 

8.11.6 Are inter-laboratory samples performed at a frequency of 1 per 100 
samples analyzed? 

 
8.11.6.1 How are interlab samples selected, distributed, and tracked? 

 
--- 
 
 

 
--- 
 

 
Samples for Inter-laboratory 
analysis are selected by 
SRC/CDM. 

8.12 Standard Operating Procedures (SOPs)    

8.12.1 Do laboratory personnel have access to current project-specific SOPs, 
laboratory modifications, and other pertinent guidance documents?  

 
 

 
 

 

8.12.2 Are the applicable laboratory SOPs available and followed by laboratory 
personnel (list)? 

 
 

 
 

 

Document Title Control No. Description 

PLM Technical Manual Revision 3, August 2007 PLM SOP 

   

   

   

8.13 Document Control Yes No Comments 

8.13.1 Are all logbooks, notebooks, forms, or other laboratory documents 
legible, accurate, and complete (list)? 

 
  

 
 

 

Document Title Description/Comments 

Hygeia Lab RI Oil Calibration Documentation of RI oil calibrations. 

Hygeia Lab QA/QC Program Documentation of duplicate analyses performed. 

  

  

Additional comments: 
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9.0 DATA PACKAGE REVIEW AND ASSEMBLY Yes No Comments 

9.1 Data Package Assembly    

9.1.1 Are all data recorded on the appropriate work sheets: 
 

9.1.1.1 EPA-Libby-03 Gravimetric Reduction Data Sheet? 
 

9.1.1.2 NADES TEM Count Sheet? 
 

9.1.1.3 Tree Bark TEM count sheet (TEM Tree Bark.xls)? 
 

9.1.1.4 PLM Visual Estimation Data Recording Sheet? 
 

9.1.1.5 PLM Point Counting Data Recording Sheet?  
 

9.1.1.6 Data Log Sheet v6 for SOP SRC-Libby-01? 

 
 

NA 
 

 
 

 
 

NA 
 

NA 
 

NA 

 
 

NA 
 

 
 

 
 

NA 
 

NA 
 

NA 

 
 
 
 
 

 
 
 
 
 
 

9.2 Data Package Review    

9.2.1 Do analytical data reports include the following: 
 

9.2.1.1 Narrative? 
 
9.2.1.2 Signed COCs? 

 
9.2.1.3 Analytical data summary report? 

 
9.2.1.4 Raw data for all field and QC samples: 

 
9.2.1.4.1 Preparation bench sheets? 

 
9.2.1.4.2 Count sheets? 

 
9.2.1.4.3 EDXA Spectra? 

 
9.2.1.4.4 ED pattern micrographs? 

 
9.2.1.4.5 QC results (i.e., blanks)? 

 
 

 
 

 
 

 
 
 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 
 
 

 
 

 
 

 
 

 
 

 

 
 
Refer to Finding No. 15 of the 
Summary On-site Audit Report. 
 
 
 
 
 
 
Refer to Finding No. 16 of the 
Summary On-site Audit Report. 
 
 
Refer to Finding No. 17 of the 
Summary On-site Audit Report. 

9.2.2 Are all deliverables reviewed for completeness and accuracy prior to 
being submitted: 

 
9.2.2.1 Hard copy deliverables? 
 
9.2.2.2 Electronic deliverables? 

 
 
 

 
 

 

 
 
 

 
 

 

 

9.2.3 Are all reviews documented?    

9.3 Data Storage and Archiving    

9.3.1 Are electronic files saved onto two separate media on each day of data 
acquisition? 

 
 

 
 

Backed up daily at 10 PM and 
stored off-site. 

9.3.2 Are all hardcopy data stored in a secured location with limited access 
(e.g., locking file cabinet)? 

 
 

 
 

 

Additional Comments: 
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10.0 QUALITY ASSURANCE/QUALITY CONTROL Yes No Comments 

10.1 Laboratory Certifications    

10.1.1 Is the laboratory accredited for asbestos analysis under the National 
Voluntary Laboratory Accreditation Program (NVLAP)? 

 
10.1.1.1 If yes, when was the last inspection:        06/30/2006   

 
 

 
 

 
The laboratory is certified for 
both bulk and air samples 
analyses through 06/30/2008. 

10.1.2 Is the laboratory accredited for asbestos analysis under the American 
Industrial Hygiene Association (AIHA), and does it participate in the 
National Institute for Occupational Safety and Health (NIOSH) 
Proficiency Analytical Testing (PAT) Program? 

 
10.1.2.1 If yes, when was the last inspection:   09/01/2006   

 
 
 

 

 
 
 

 

 
 
The laboratory is certified for 
industrial hygiene through 
09/01/2008. 
 

10.1.3 Does the laboratory possess other certifications?    

Additional Certifications 

State/Agency Certification No. Expiration Date 

State of California ELAP 1269 08/31/2008 

State of Hawaii L-01-019 10/01/2007 (expired) 

   

   

10.2 Libby Conflict of Interest Disclosure Policy Yes No Comments 

10.2.1 Does the laboratory abide by the following Libby Project Conflict of 
Interest disclosure policies: 

 
10.2.1.1 The laboratory cannot perform asbestos work for clients/consultants 

who (directly or indirectly) represent WR Grace and/or RJ Lee.  In 
addition, Libby and Libby Sister site samples collected by entities 
other than EPA or EPA contractors cannot be analyzed by the 
laboratory without explicit consent from EPA (via CDM)? 

 
10.2.1.2 The laboratory cannot perform asbestos work for other sites or 

clients if it will impact the capacity to perform quality and timely 
analytical work for the Libby site? 

 
 
 
 
 
 
 

 
 
 
 

 

 
 
 
 
 
 
 

 
 
 
 

 

 
 
 
 
 
 
 
 

10.2.2 Has the laboratory provided a signed acknowledgement statement of 
these policies on company letterhead? 

 
 

 
 

 
 

Additional comments:  
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10.0 QUALITY ASSURANCE/QUALITY CONTROL Yes No Comments 

10.3 Training    

10.3.1 Have all analysts undergone training on the proper usage of the 
equipment and instrumentation used in the respective areas: 

 
10.3.1.1 PCM? 

 
10.3.1.2 PLM? 

 
10.3.1.3 TEM? 

 
 
 

 
 

 
 

 

 
 
 

 
 

 
 

 

 
 
 
 
 
Refer to Finding No. 11 of the 
Summary On-site Audit Report. 

10.3.2 Have all analysts demonstrated proficiency through the preparation 
and/or analysis of standards or samples of known values? 

 
 

 
 

  

10.3.3 Has the laboratory successfully completed the training/ mentoring 
program prior to the analyzing Libby field samples: 

 
10.3.3.1 Has the laboratory established a reference library of LA EDXA and 

BIR-1-G spectra? 
 

10.3.3.1.1 Are the spectra instrument-specific? 
 

10.3.3.2 Are all applicable TEM analysts familiar with the following Libby-
specific materials: 

 
10.3.3.2.1 Project-specific method deviations? 

 
10.3.3.2.2 Project-specific visual aids and documents? 

 
10.3.3.2.3 Project-specific QAPP? 

 
10.3.3.2.4 Project-specific SAPs? 

 
 
 
 

 
 

 
 
 
 
 

 
 

 
 

 
 

 

 
 
 
 

 
 

 
 
 
 
 

 
 

 
 

 
 

 

 
 
 
 
 
 
 
 
 
 

10.3.4 Does the laboratory participate in weekly conference calls?    

10.3.5 Is all Libby-specific (mentoring) training recorded and maintained in 
analyst-specific files? 

 
 

 
 

Refer to Finding No. 19 of the 
Summary On-site Audit Report. 

10.4 Internal Audits    

10.4.1 Are internal audits conducted on an annual basis using an appropriate 
checklist? 

 
10.4.1.1 Are internal audit reports available for review? 

 
 

 
 

 
 

 
 

 

10.4.2 Can the laboratory demonstrate the sequence of problem identification, 
corrective action, and resumption of duties? 

 
 

 
 

  

Additional comments:   
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10.0 QUALITY ASSURANCE/QUALITY CONTROL Yes No Comments 

10.5 Quality Records    

10.5.1 Are SOPs available in the applicable areas for all laboratory-specific 
procedures? 

 
 

 
 

 

10.5.2 Does the laboratory have a Quality Assurance Manual/Plan?    

10.5.3 Are all deviations from project-specific SOPs, modifications, and 
guidance documents recorded on a Libby Asbestos Project Record of 
Modification Form to Laboratory Activities? 

 
 

 

 
 

 

 

10.6 Environmental Controls/Laboratory Monitoring    

10.6.1 Does the laboratory conduct an environmental monitoring program?    

10.6.2 Are ambient air and dust samples collected and analyzed by TEM to 
ensure laboratory cleanliness? 

 
10.6.2.1 How often and in what areas are air and/or dust samples collected? 
 
10.6.2.2 Are records of laboratory monitoring results available? 

 
 

 
 
 

 

 
 

 
 
 

 

 
Refer to Finding No. 2 of the 
Summary On-site Audit Report. 
 
 
 

Additional comments: 
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EXECUTIVE SUMMARY 
 
An asbestos on-site laboratory audit was performed at Materials Analytical Services, Inc. in 
Suwanee, Georgia on October 7-8, 2008 in support of the Libby Asbestos Site and Libby Action 
Plan (LAP).  Areas assessed included facilities, equipment, personnel, and documentation as 
related to the laboratory’s capability to process samples for asbestos testing in accordance with 
Libby-specific requirements for Libby Amphibole (LA) analysis and quality assurance.  The 
laboratory currently has twenty dust samples in house from the Troy Operable Unit Number 7 
for analysis by Transmission Electron Microscopy (TEM). 
 
The audit determined the laboratory facility to be secure, clean, and with sufficient space to 
receive, process, prepare, and analyze bulk and air samples by Phase Contrast Microscopy 
(PCM), TEM, Polarized Light Microscopy (PLM), and Scanning Electron Microscopy (SEM) 
methodologies.  The laboratory has four transmission electron microscopes, each equipped with 
an Energy Dispersive X-ray (EDX) system for elemental analysis, digital imaging capabilities, 
and one EDX system with thin film window technology for detecting elements above beryllium.  
Other instrumentation includes four polarized light microscope work stations, each with a 
stereomicroscope for preliminary sample examination, two phase contrast microscopes, and a 
newly purchased scanning electron microscope with an EDX system for elemental analysis.  In 
addition, the laboratory has an Access database tracking system with reporting capabilities.  
Regarding staff, MAS has experienced analysts in all laboratory areas, including experience in 
preparing lung tissue samples for TEM analysis. 
 
There were 16 observations identified during the laboratory evaluation, the most significant of 
which are the alternative methods used to perform the plasma barrel etcher calibration; 
discrepancies in the frequency and documentation of TEM and EDX system calibration 
activities; and the absence of any historical corrective/preventive actions performed by the 
laboratory.  Other observations include discrepancies in the frequency of quality control 
analyses; the traceability of instrument calibration activities; record keeping; the availability of 
written procedures; and the possible over-dilution of dust samples prepared by indirect 
preparation procedures.  Although none of the observations are perceived as critical by the 
Audit Team, some are significant and require documented corrective action and subsequent 
follow-up. 
 
The laboratory technicians and analysts demonstrated proficiency and professionalism 
throughout the audit process, readily answering all questions posed by the Audit Team.  
Laboratory Management was also responsive to the Audit Team’s observations. 
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LABORATORY INFORMATION AND AUDIT SCOPE 
 
This report summarizes the findings of an asbestos on-site laboratory audit of Materials 
Analytical Services, Inc. in Suwanee, Georgia on October 7-8, 2008.  The audit was 
conducted in support of the US Environmental Protection Agency (USEPA) Libby Asbestos Site 
activities and Libby Action Plan (LAP) and involved an evaluation of the laboratory’s ability to 
process samples and data in accordance with the provided Libby-specific guidance documents.  
Shaw Environmental, Inc. Quality Assurance Technical Support (QATS) staff participation in the 
on-site audit and subsequent preparation of this report was performed under Sub-task 3, Task 
2, TO 2019, under QATS Contract EP-W-06-005. 
 
Detailed information regarding the subject laboratory is as follows: 
 

Date of On-site: October 7-8, 2008 
 

Laboratory: Materials Analytical Services, Inc. 
3945 Lakefield Court 
Suwanee, Georgia 30024 
770.866.3200 

 
President: William E. Longo, Ph.D. 

 
Audit Team 

 
US EPA: Mary Goldade, Region 8, Senior Environmental 

Scientist/Chemist 
 

Shaw QATS: Michael P. Lenkauskas, CQA, Lead Auditor 
 
 
The Audit Team, comprised of USEPA Region 8 and Shaw Environmental, Inc. QATS 
personnel, performed the technical and evidentiary aspects of the on-site audit.  The technical 
part of the audit involved an evaluation of the Contractor’s facilities, personnel, and capabilities 
to process samples and data as described in the Libby-specific guidance documents.  
Processes evaluated included sample receipt, sample storage, sample tracking, sample 
preparation, sample analysis, data review, and data package assembly.  Laboratory 
instrumentation and equipment were inspected for proper maintenance and calibration, and 
laboratory personnel were interviewed to determine proficiency in their assigned responsibilities.  
Specific instrumentation and areas inspected included Phase Contrast Microscopy (PCM), 
Transmission Electron Microscopy (TEM), Polarized Light Microscopy (PLM), Scanning Electron 
Microscopy (SEM), and capability to provide the required electronic data deliverable (EDD). 
 
The evidentiary part of the evaluation involved an assessment of laboratory documentation for 
accuracy, completeness, and defensibility.  The Laboratory Quality Assurance Manual (QAM) 
and standard operating procedures (SOPs) were assessed for availability and accuracy to 
observed procedures.  In addition, instrument calibration and maintenance logbooks were 
reviewed for completeness, traceability, and accuracy.  During the course of the audit, the Libby 
Site and Libby Action Plan – Specific Asbestos Laboratory On-site Audit Checklist was 
completed by the Audit Team.  The checklist is provided as an attachment to this report. 
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AUDIT FINDINGS 
 
Facilities 
 
The laboratory facility has sufficient space to receive and process samples, with separate areas 
for bulk and air sample preparation; four functioning transmission electron microscopes with 
EDX systems; a scanning electron microscope; two phase contrast microscopes; and four 
polarized microscope work stations.  In addition to space and instrumentation, the facility has 
both positive and negative pressure hoods, which are ventilated to outside the laboratory or 
through a HEPA-filter, and a system used for both sample tracking and providing the necessary 
hardcopy and electronic deliverables.  There were no reportable observations by the Audit 
Team regarding the facility, instrumentation, laboratory security, air monitoring, or the archiving 
of electronic data. 
 
Project Management 
 
Through the use of written procedures and internal communication with the Project Manager, 
Mike Mount, laboratory personnel were observed to efficiently process samples received from 
Libby Operable Units as described in the applicable Libby-specific guidance documents.  The 
Project Manager and other laboratory personnel participate in the Libby Laboratory Team 
conference calls and, therefore, are kept up-to-date on project requirements.  All laboratory 
personnel appear to be familiar with Libby-specific sample preparation, analysis, and reporting 
requirements, which are available to laboratory personnel in their respective work areas.  The 
following is an observation by the Audit Team concerning the selection of Libby field samples for 
quality control analyses: 
 

1. Although the laboratory has a system for assigning quality control analyses (i.e., recount 
same [RS] and recount different [RD]) to field samples received for TEM analyses, this 
system is not specific to Libby samples and is, therefore, not in compliance with Request 
for Modification to Laboratory Activities LB-000029b.  The frequency and selection of 
quality control analyses and the required corrective action for discordant results are 
described in Request for Modification to Laboratory Activities LB-000029b.  Refer to 
Checklist Nos. 6.14.1.2 and 7.13.1.4. 

 
Recommended Corrective Action – Ensure that the frequency of quality control 
analyses is specific to Libby samples, and that sample selection and corrective action to 
discordant results are performed as described in Request for Modification to Laboratory 
Activities LB-000029b. 

 
Sample Receipt, Log-in, Storage, and Chain-of-Custody 
 
Samples are received, inspected, processed, and distributed by the Sample Coordinator during 
normal business hours.  During non-business hours, sample packages are dropped in a locked 
drop box and processed on the next business day.  The receipt of samples is recorded in a 
sample receipt logbook and individual samples are entered into an Access database used for 
tracking and reporting, which also assigns a unique laboratory identification number.  The 
Sample Coordinator demonstrated to the Audit Team the procedures used to inspect, process, 
and distribute samples to the applicable work areas.  She clearly described her duties which 
were performed in accordance with the procedures.  There were no reportable observations by 
the Audit Team in the process area.  Note that, while there are no observations directly related 
to this area, Project Management observations could still apply. 
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Fiber Analysis by Phase Contrast Microscopy (PCM) 
 
PCM analyses on samples from Libby operable units typically require a short turn-around-time 
and are, therefore, primarily analyzed at the EMSL Laboratory in Libby, MT.  However, this area 
was evaluated should there become a need for capacity outside of Libby.  The laboratory has 
two phase contrast microscopes and maintains certification through the American Industrial 
Hygiene Association (AIHA).  The Audit Team found the PCM area to be clean and organized; 
the instrumentation well-maintained; and the quality of the documentation reviewed acceptable.  
The analyst interviewed demonstrated proficiency, clearly describing his duties which were 
consistent with the documented procedures.  The following is an observation by the Audit Team 
concerning the traceability of calibration data: 

 
2. The phase contract microscopes are well maintained and calibrated at the proper 

frequency.  However, the associated calibration and maintenance records do not include 
the identification number of the microscopes.  In order to verify the calibration and 
maintenance of specific laboratory equipment, it is necessary to both identify the 
instrument and record the identifier along with the calibration and maintenance activities.  
The requirement to provide reliable, precise, and accurate data, including proper 
equipment calibration and maintenance, is described in Section 17.4 of the Laboratory 
QAM.  Refer to Checklist Nos. 5.4.4 and 5.9.1. 

 
Recommended Corrective Action – In order to ensure traceability, ensure that the 
documentation of phase contrast microscopes and calibration activities include the 
microscope identifier. 

 
Sample Preparation for Analysis by Transmission Electron Microscopy (TEM) 
 
The laboratory has the equipment and staff to prepare various sample matrices for TEM 
analysis, including air, dust, and water, as well as those procedures described in the Libby-
specific guidance documents.  The Audit Team found the TEM preparation area to be clean and 
organized with adequate equipment and instrumentation to prepare various sample matrices for 
TEM analysis.  The Audit Team observed the technician prepare air samples using a direct 
preparation technique.  The technician also described the indirect techniques used for other 
matrices.  The Sample Preparation Technician interviewed demonstrated a good understanding 
of Libby-specific requirements and acted in a professional manner during the audit process.  
The following are observations by the Audit Team concerning instrument calibration, record 
keeping, and the effectiveness of sample dilutions: 
 

3. The drying oven and the muffle furnace are not calibrated.  Both could potentially be 
used to dry and ash samples and prepared samples, respectively, at specified 
temperature ranges.  The requirement that all analytical and support equipment that 
have a direct effect on reported analytical results be calibrated and/or checked prior to 
use, is described in Section 9.2 of the Laboratory QAM.  Specific reference to the 
calibration of ovens is described in Table 9-3 of the Laboratory QAM.  Refer to Checklist 
No. 6.4.1.1. 

 
Recommended Corrective Action – Ensure that all laboratory equipment with a direct 
effect on analytical results, including muffle furnaces and drying ovens, are calibrated 
prior to use. 
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4. The time calculated to etch 10% of an MCE filter in the laboratory’s plasma barrel etcher, 
which is derived from a quarterly calibration, is not the time applied by the Sample 
Preparation Technician while performing the activity.  The laboratory uses an alternative 
method to calibrate the plasma barrel etcher to achieve the desired 10% etching, which 
is to use half the time observed to completely etch an MCE filter.  However, the Sample 
Preparation Technician explained that because the etching time determined from the 
quarterly calibration is unreliable, etching time is determined by feedback received from 
TEM analysts and not the quarterly calibration.  The requirement to etch samples for the 
preset time determined from the quarterly calibration is described in Section 3.2 of 
laboratory SOP ME-001; Biorad RF Plasma Barrel Etcher Model PT7150.  Refer to 
Checklist Nos. 6.4.3.1 and 6.5.4.1. 

 
Recommended Corrective Action – Ensure that the plasma barrel etcher calibration 
procedure accurately determines the instrument parameters and time necessary to etch 
10% of an MCE filter and that the determined parameters and time are used during 
etching activities. 

 
5. Routine and non-routine activities performed on the plasma barrel etcher and the 

vacuum coater, which are used to etch and carbon coat collapsed filters, respectively, 
are not recorded in maintenance logbooks.  The requirement to record all monitoring, 
maintenance, and repair activities in an instrument’s assigned monitoring and 
maintenance logbook is described in Section 10.2 of the Laboratory QAM.  Refer to 
Checklist Nos. 6.4.3.2 and 6.4.4.1. 

 
Recommended Corrective Action – Ensure that all routine and non-routine 
maintenance activities performed on laboratory instrumentation are recorded in the 
assigned monitoring and maintenance logbooks. 

 
6. Three balances that could potentially be used to weigh bulk (Tree Bark/Duff) samples 

during drying and ashing activities are neither calibrated prior to use and/or certified on 
an annual basis.  The balance in the chemistry laboratory has been certified but is not 
calibrated prior to use, and the two balances in another section of the laboratory are 
neither calibrated prior to use nor certified on an annual basis.  The requirement that 
balances be cleaned and certified annually, checked with certified traceable weights 
monthly, and checked with working weights daily is described in Table 9-3 of the 
Laboratory QAM.  Refer to Checklist Nos. 6.4.2.2 and 6.4.2.3. 

 
Recommended Corrective Action – Ensure that all balances used during analytical 
activities (i.e., standard and sample measurements) are certified annually, checked with 
certified traceable weights monthly, and checked with working weights daily. 

 
7. A draft, unsigned copy of the indirect preparation SOP EPA-Libby-08 was available and 

used for reference during the beginning of the Audit Team’s evaluation of the sample 
preparation area.  The requirement for the control of documents, including SOPs, 
manuals, and other documents, is described in Section 5.2.4 of the Laboratory QAM and 
laboratory SOP MI-032; Document Control.  Refer to Checklist No. 6.15.2. 

 
Note:  The draft, unsigned copy of the indirect preparation SOP EPA-Libby-08 was 
removed upon detection by the Audit Team and replaced with a current, signed copy. 
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Recommended Corrective Action – Ensure that all written procedures, methods, and 
project-specific guidance documents available to laboratory personnel in their work area 
are controlled and up to date. 

 
8. Sample preparation information (i.e., size of original or secondary filters prepared and 

dilution volumes) from indirect preparation procedures are recorded on uncontrolled, 
white/yellow lined paper and not on a controlled laboratory document.  Other important, 
relevant indirect preparation information which is not recorded includes the identity of the 
Sample Preparation Technician(s), date prepared, type and size of secondary filters 
used, and type and size of filter apparatus or effective filtration area (EFA).  The 
requirement to record original observations in a logbook, run log, or any other permanent 
laboratory document is described in Section 12.1.2 of the Laboratory QAM.  Refer to 
Checklist No. 6.16.1. 

 
Recommended Corrective Action – Ensure that all pertinent, original laboratory 
information from the preparation of samples by direct or indirect procedures is recorded 
on the appropriate logbook, run log, or other permanent laboratory documents. 

 
9. While reviewing data deliverables for dust samples received from Troy Operable Unit 

Number 7, the Audit Team observed serial dilution factors as high as 4,000 times, a 
factor which will increase the analytical sensitivity to above the established action levels.  
Further investigation by the Audit Team of the associated TEM grids, examined under 
the microscope, revealed approximate loading of 5%, well below the laboratory’s 
professed optimal loading of 15%.  The requirement to prepare three TEM grids from the 
secondary filter which yields the highest fiber count without exceeding 25% loading is 
described in Libby-specific SOP EPA-Libby-08; Indirect Preparation of Air and Dust 
Samples for TEM Analysis.  Refer to Checklist Nos. 6.7.4 and 6.8.5. 

 
Note:  This observation was discussed with Anni Autio, the CDM Laboratory 
Coordinator, during the audit debriefing with a request to review the level of dilutions 
performed by other team laboratories for dust samples received from Troy Operable Unit 
7. 

 
Recommended Corrective Action – Ensure that TEM grids are prepared from the 
secondary filter which yields the highest fiber count without exceeding 25% loading. 

 
Asbestos Analysis by Transmission Electron Microscopy (TEM) 
 
The evaluation of the TEM area included an assessment of the laboratory’s capabilities with 
regard to the analysis of TEM grids as described in the Libby-specific guidance documents; a 
review of instrument maintenance and calibration records; the availability of reference materials, 
including Libby amphibole spectra and BIR-1G daily analyses; and an assessment of TEM 
analyst proficiency.  The laboratory has four TEMs, each equipped with an EDX system for 
elemental analysis, one of which is a thin film detector for enhanced elemental analysis.  The 
analyst interviewed during the evaluation demonstrated a good understanding of the standard 
techniques for identifying and recording asbestos structures in accordance with Libby-specific 
requirements and answered all questions posed by the Audit Team in a professional manner.  
The following are observations by the Audit Team concerning instrument calibration, record 
keeping, and the determination of the average TEM grid opening area: 
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10. TEM and EDX system calibration checks are not performed at the frequency described 
in the laboratory’s written procedures and are sometimes not recorded.  In addition, 
different sections of the Laboratory QAM have different, conflicting calibration frequency 
requirements.  The daily microscope alignment and EDX system calibration checks are 
performed but not recorded, and the beam dose and sodium (Na) sensitivity calibration 
checks are not performed at the specified frequencies.  The beam dose calibration 
check, which is scheduled to be performed annually or quarterly, depending on what 
section of the Laboratory QAM is referenced, has not been performed since 2006, and 
the Na calibration check, which is scheduled to be performed quarterly, is performed 
semi-annually.  The requirement to document calibration records on specified forms is 
described in Section16.17 of the Laboratory QAM, and the conflicting calibration 
frequency requirements are described in Sections 16.17 and 16.23.4 of the Laboratory 
QAM.  Refer to Checklist Nos. 7.5.4, 7.5.5.3 and 7.15.1. 

 
Note:  Due to time constraints, the Audit Team only evaluated the calibration records for 
one of the four TEM systems; therefore, the above observation may or may not reflect 
the calibration status of the other three TEMs. 

 
Recommended Corrective Action – Ensure that all transmission electron microscopes 
and EDX systems are calibrated as described in the laboratory’s written procedures; that 
those procedures are consistent with both other laboratory written procedures and the 
applicable methodology, and that all calibration activities are recorded. 

 
11. The laboratory uses an alternative method for determining the average grid opening 

(GO) area used to calculate sample results for TEM analyses, the origin and accuracy of 
which is unclear to the Audit Team.  The alternative procedure, as described in 
laboratory SOP MG-006 (TEM Grid Square Measurement using the TEM), is to measure 
one grid opening on each prepared grid (for a total of two openings per sample) and use 
the average of these measurements on the associated data calculation sheet.  This 
procedure differs from the procedure described in both the AHERA and ISO 10312 
method procedures, which call for the measurement of multiple grid openings from 
multiple grids of the same lot to determine the average grid opening area.  Refer to 
Checklist No. 7.14.2. 

 
Recommended Corrective Action – Due to time constraints, the Audit Team did not 
have an opportunity to discuss this observation with laboratory management during the 
debriefing.  To gain a better understanding of its origin and equivalency, the Audit Team 
requests that the laboratory provide the necessary equivalency documentation. 

 
Asbestos Analysis by Polarized Light Microscopy (PLM) 
 
The PLM area has four work stations, each equipped with a functional hood, a polarized light 
microscope, refractive index (RI) liquids, tools for manipulating samples, and a stereo-
microscope for preliminary sample examination.  The Audit Team found the PLM area to be 
clean and organized; the instrumentation well-maintained; and the system for tracking and 
performing quality control analyses in a timely manner efficient and well documented.  The 
analyst interviewed is experienced and demonstrated both proficiency and professionalism 
during the audit process, clearly describing his duties to the Audit Team.  The following is an 
observation by the Audit Team concerning the traceability of microscope calibration 
documentation: 
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12. The polarized light microscopes appear to be well maintained and calibrated at the 
proper frequency but are not assigned instrument identifiers in the instrument-specific 
logbooks used to record maintenance and calibration activities.  In order to verify the 
occurrence of calibration and maintenance activities for specific laboratory equipment, it 
is necessary to both identify the instrument and record the identifier.  The requirement to 
provide reliable, precise, and accurate data, including proper equipment calibration and 
maintenance, is described in the Section 17.4 of the Laboratory QAM.  Refer to 
Checklist Nos. 8.4.3 and 8.13.1. 

 
Recommended Corrective Action – In order to provide traceability to associated 
calibration and maintenance activities recorded in instrument-specific records, ensure 
that equipment, including polarized light microscopes, are assigned instrument 
identifiers. 

 
Scanning Electron Microscopy (SEM) 
 
The laboratory is equipped with one SEM with an EDX system.  The microscope is a Hitachi S-
3400N with an Oxford EDXA light element system, digital capture capabilities, and Inca 
software, and exhibits good resolution to a magnification of approximately 30,000-times.  The 
laboratory also has the necessary equipment and reference materials to both prepare samples 
and calibrate the instrument, including a sputter coater.  The following is an observation by the 
Audit Team concerning the availability of written procedures and the necessary instrument-
specific documentation: 
 

13. Although the laboratory appears to have the necessary equipment to effectively prepare 
and analyze samples by SEM, they do not have the associated written procedures and 
other laboratory documentation (i.e., calibration and maintenance records) necessary to 
ensure tests are performed in a controlled, documented manner.  The requirements to 
have written procedures for providing traceability of measurements, including 
procedures for the verification of calibration and maintenance of equipment, are 
described in Section 5.2 of the Laboratory QAM. 

 
Note:  An appropriate on-site audit checklist is not currently available for SEM. 

 
Recommended Corrective Action – Develop written procedures and records 
necessary to ensure the traceability of analytical measurements and verification of 
equipment calibration and maintenance. 

 
Data Management 
 
The review of data associated with samples collected from Libby Operable Units is performed 
by two experienced administrative personnel, one is responsible for data review and data entry, 
and the other performs data entry verification and another level of review.  The archival of both 
hardcopy and electronic deliverables are maintained in a secure, retrievable manner, and the 
laboratory’s computer network is backed up on a frequent basis.  The following is an 
observation by the Audit Team concerning the tracking of revised deliverables: 
 

14. A system is needed to track the request for and revision of hardcopy and electronic 
deliverables, including the filing of all applicable communications and revisions in 
hardcopy and/or electronic format.  Electronic and hardcopy deliverables returned to the 
laboratory for revision are not maintained in a manner which provides a clear record of 
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the request made; the changes made to revised deliverables; and when revised 
deliverables were submitted.  The requirement that reissued deliverables include the 
date the revised report was issued and an explanation of corrections made in the 
narrative is described in Section 12.1 of the Laboratory QAM.  Refer to Checklist No. 
9.2.3. 

 
Recommended Corrective Action – Ensure that the revision of electronic and/or 
hardcopy deliverables are recorded in a manner which provides a clear record of the 
revision requested, changes made, and when the new deliverable was issued. 

 
Quality Assurance/Quality Control (QA/QC) 
 
The Audit Team reviewed the Materials Analytical Services QAM and performed a cursory 
review of recent monthly quality control reports, laboratory air monitoring results, non-
conformance reports, laboratory certifications, internal audit reports, and recent NVLAP audit 
reports.  The following are observations by the Audit Team concerning the laboratory’s 
corrective/preventive action process and training records: 
 

15. Non-conformance and corrective action reports are not initiated as described in the 
laboratory’s written procedures.  There was no documented evidence of corrective 
action applied as a result of revised deliverables, client complaints, or in response to 
internal or external audits (i.e., NVLAP and AIHA).  The requirements that corrective 
action be initiated to eliminate the cause of an existing nonconformance, including those 
detected during both internal and external audits, are described in Sections 13.0 and 
14.0 of the Laboratory QAM.  Refer to Checklist No. 10.4.2. 

 
Recommended Corrective Action – Ensure that corrective actions are documented in 
accordance with the QAM and are initiated to eliminate the cause of an existing 
nonconformance, including those detected during both internal and external audits. 

 
16. The personnel training files reviewed by the Audit Team did not include all of the 

documentation described in the laboratory’s written procedures, including the 
demonstration of capabilities.  A description of the documentation to be included in each 
employee’s training file is described in Section 4.9 of the Laboratory QAM.  Refer to 
Checklist No. 10.3.5. 

 
Recommended Corrective Action – Ensure that all of the documentation requirements 
for employee training records described in the laboratory’s written procedures are 
available. 

 
 
CONCLUSIONS 
 
An asbestos on-site laboratory audit of Materials Analytical Services, Inc. in Suwanee, Georgia 
was performed October 7-8, 2008 in support of the Libby Asbestos Site and Libby Action Plan 
(LAP).  The on-site evaluation revealed that the laboratory has sufficient space, analytical 
equipment, and personnel to receive, prepare, and analyze samples by PCM, PLM, and TEM 
methodologies.  The laboratory also has a new scanning electron microscope for SEM analyses 
but needs to develop the necessary written procedures and other documentation prior to 
performing sample analysis.  The personnel interviewed are experienced and knowledgeable in 
the analysis of various matrices for asbestos and non-asbestos materials by PCM, PLM, TEM, 
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and SEM.  The work spaces evaluated were clean and well organized, and the documentation 
reviewed was accurate and complete. 
 
There were 16 observations identified during the laboratory evaluation, the most significant of 
which are the alternative methods used to perform the plasma barrel etcher quarterly 
calibration; discrepancies in the frequency and documentation of TEM and EDX system 
calibration activities; and the absence of any historical corrective/preventive actions performed 
by the laboratory.  Other observations include discrepancies in frequency of quality control 
analyses; the traceability of instrument calibration activities; record keeping; the availability of 
written procedures; and the possible over-dilution of dust samples prepared by the indirect 
preparation procedure.  Although none of the observations are perceived as critical by the Audit 
Team, some are significant and require documented corrective action and subsequent follow-
up. 
 
All laboratory personnel interviewed were cooperative and readily answered all questions posed 
by the Audit Team.  The management of the laboratory appeared to be responsive to the 
identified deficiencies. 
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Laboratory: Materials Analytical Services 
  

    

Address: 3945 Lakefield Court 
  

    

 
Suwanee, Georgia 30024 

  

    

Telephone: 770.866.3200 
  

    

  
  

    

Laboratory Personnel Contacted  
 

    

Name 
 

Title 

William E. Longo, Ph.D. 
 

President 

Michael D. Mount, CIH 
 

TEM Manager 

Bill Egeland 
 

PLM Manager 

Denise Mazzaferro 
 

Preparation Technician 

Nancy Sears 
 

Sample Coordinator 

Kevin Simpson 
 

TEM Analyst 

Anthony Keaton 
 

TEM Analyst 

Merhdad Motamed 
 

TEM Analyst 

 
 

 

 
 

 

 
 

 

 
 

 

   

Evaluation Team 
  

   

Name 
 

Title 

Mary Goldade 
 

EPA Region 8, Senior Environmental Scientist/Chemist 

Michael P. Lenkauskas, CQA  Shaw E & I (QATS), Lead Auditor 
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1.0 LABORATORY STATUS Yes No Comments 

1.1 Is the laboratory currently receiving samples from Libby Superfund Site 
Operable Units(s)? 

 
 

 
 

 

If “YES,” complete the following table: 

Analysis Matrices Comment 

Modified ISO 10312 Dust & Air  

Modified AHERA Dust & Air  

   

   

The current backlog of 20 dust samples were received from the Troy operable unit. 

 

2.0 LABORATORY SECURITY Yes No Comments 

2.1 Are visitors required to sign in?    

2.2 Are all entrances to the laboratory locked, except the entrance to the 
reception area? 

 
 

 
 

 

 

3.0 PROJECT INITIATION/PROJECT MANAGEMENT Yes No Comments 

3.1 Is there a designated project manager or project management team to 
ensure samples received from Libby OUs are properly processed? 

 
 

 
 

Mike Mount is the acting 
Project Manager. 

3.2 Are project-specific requirements and procedures communicated to 
laboratory staff? 

 
 

 
 

 

3.3 Are modifications to laboratory activities communicated to laboratory staff?    

3.4 Are the resolutions to issues resolved during the weekly laboratory 
conference calls communicated to laboratory staff? 

 
 

 
 

 

 

4.0 SAMPLE RECEIPT, LOG-IN, STORAGE, & TRACKING Yes No Comments 

4.1 Is the sample receiving area adequate, clean, and orderly?    

4.2 Is the sample receiving area secured against unauthorized personnel?    

Personnel Interviewed 

Name Title Experience 

Nancy Sears Sample Coordinator 2 Years 

   

Additional comments: 
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4.0 SAMPLE RECEIPT, LOG-IN, STORAGE, & TRACKING Yes No Comments 

4.3 Sample Receipt    

4.3.1 Is there a sample custodian and designated alternate responsible for 
sample receipt and log-in? 

 
 

 
 

 

4.3.2 Is the custodian or alternate available to receive and log-in samples at 
any time delivery services are operating? 

 
 

 
 

A drop box is available for 
samples received after hours. 

4.3.3 Are sample shipping containers opened in a HEPA hood (as necessary) 
to both minimize personal exposure and safeguard against laboratory 
contamination (explain)? 

 
 

 

 
 

 

 
A HEPA hood is available and 
used as necessary. 

4.3.4 Does the sample custodian verify and record the following when 
inspecting shipments and reviewing documentation: 

 
4.3.4.1 Presence and condition of custody seals? 

 
4.3.4.2 Presence or absence of Chain-of-Custody (COC) records? 

 
4.3.4.3 Presence or absence of air bill sticker(s)? 

 
4.3.4.4 Sample condition? 

 
4.3.4.5 Presence of packaging or packing material which could compromise 

samples (i.e., vermiculite & polystyrene)? 
 

4.3.4.6 Problems/discrepancies between samples, documentation, client 
requests, etc.? 

 
4.3.4.7 Bulk and air samples received separately? 

 
 
 

 
 

 
 

 
 

 
 
 

 
 
 

 
 

 

 
 
 

 
 

 
 

 
 

 
 
 

 
 
 

 
 

 

 
 
 
 
 
 
 
 
 
 
 
Not familiar with problems 
caused by polystyrene. 

4.3.5 Are (COC) records signed and dated at the time of sample receipt?    

4.3.6 Is a system in place to contact the client in case of absent 
documentation, or discrepancies between COCs, client requests, etc.? 

 
 

 
 

 
The Project Manager is notified. 

4.3.7 Are subsequent resolutions to problems and discrepancies documented?    

4.4 Sample Identification    

4.4.1 Are sample receipt identification logbooks, or a LIMS, used to log-in 
samples and assign unique laboratory identification numbers? 

 
4.4.1.1 Does the logbook or logging system serve as a direct cross-

reference between laboratory ID numbers and client ID numbers? 

 
 

 
 

 

 
 

 
 

 

 
An Access database system 
and sample receipt logbook are 
utilized. 

4.4.2 When samples are split in the laboratory, is there a method in place to 
assign laboratory numbers to track the sample back to the original 
sample? 

 
 

 

 
 

 

 

Additional comments: 
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4.0 SAMPLE RECEIPT, LOG-IN, STORAGE, & TRACKING Yes No Comments 

4.5 Sample Storage    

4.5.1 Are storage facilities sufficient?    

4.5.2 Is the sample storage area secured to prevent entry of unauthorized 
personnel? 

 
 

 
 

 

4.5.3 Does the sample custodian keep storage logbooks?    

4.5.4 Are samples easy to locate from logbook references?    

4.6 Sample Tracking    

4.6.1 Is a system in place to keep track of samples and prepared samples 
entering and leaving the storage, sample preparation, and analysis 
areas? 

 
 

 

 
 

 

 

4.6.2 Are the retention and/or disposal of unused portions of samples and 
prepared samples documented? 

 
 

 
 

 

4.7 Standard Operating Procedures (SOPs)    

4.7.1 Do laboratory personnel have access to current project-specific SOPs, 
laboratory modifications, and other pertinent guidance documents? 

 
 

 
 

 

4.7.2 Are the applicable laboratory SOPs available and followed by laboratory 
personnel (list)? 

 
 

 
 

 

Document Title Control No. Description 

Sample Receipt Protocol MG-004 (December 2007) Revision 6 

   

   

   

4.8 Document Control: Yes No Comments 

4.8.1 Are all logbooks, notebooks, forms, or other laboratory documents 
legible, accurate, and complete (list)? 

 
 

 
 

 

Document Title Description/Comments 

MAS Sample Login Form Internal COC. 

MAS Project Log Sample receipt logbook. 

  

  

Additional comments: 
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5.0 PHASE CONTRAST MICROSCOPY (PCM) Yes No Comments 

5.1 Is the PCM area adequate, clean, and orderly?    

5.2 Are steps taken to prevent the cross-contamination of equipment, supplies, 
and reagents? 

 
 

 
 

 

Personnel Interviewed 

Name Title Experience 

Bill Egeland PLM/PCM Manager Unknown 

   

5.3 Methods and Libby-Specific Guidance Documents Yes No Comments 

5.3.1 Are the applicable guidance documents available for reference: 
 

5.3.1.1 NIOSH Method 7400 (Issue 2), 1994? 

 
 

 

 
 

 

 

5.3.2 Laboratory Modification LB-000015: 
 

5.3.2.1 Overload rejection criteria of > 25%? 
 

5.3.2.2 If samples are visibly overloaded or contain lose debris, is an 
indirect preparation performed? 

 
5.3.2.3 Is the observance of non-countable long fibers noted? 

 
 

NA 
 
 

NA 
 

NA 

 
 

NA 
 
 

NA 
 

NA 

 
 
Have not received PCM 
samples from Libby operable 
units, but the document is 
available and the analysts were 
notified of the requirements. 

5.4 Equipment    

5.4.1 Are the microscopes used to analyze samples equipped with the 
following: 

 
5.4.1.1 Positive phase contrast, with green or blue filter? 

 
5.4.1.2 Adjustable field iris? 

 
5.4.1.3 Eyepiece (8 to 10X)? 

 
5.4.1.4 Phase magnification (40 to 45X)? 

 
5.4.1.5 Walton-Beckett Graticule? 

 
5.4.1.6 Stage micrometer with 0.01 mm subdivisions? 

 
 
 

 
 

 
 

 
 

 
 

 
 

 

 
 
 

 
 

 
 

 
 

 
 

 
 

 

 
 
 
 
 
 
 
10X. 
 
40X. 

5.4.2 Are microscope and phase ring alignment checks conducted daily?   Or when in use. 

5.4.3 Are resolution checks performed weekly using an HSE/NPL slide?   Or when in use. 

5.4.4 Are maintenance and calibration activities recorded in microscope-
specific logbooks? 

 
 

 
 

Refer to Finding No. 2 of the 
Summary On-site Audit Report. 

5.5 Sample Preparation    

5.5.1 Are filters prepared as described in the applicable method(s)?   Acetone vaporizer is used. 

Additional comments: 
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5.0 PHASE CONTRAST MICROSCOPY (PCM) Yes No Comments 

5.6 Sample Analysis    

5.6.1 Are the appropriate counting rules used (A or B)?    

5.6.2 How are the fields and fibers tracked and recorded? --- --- Either a calibrated counter or 
worksheet. 

5.7 Quality Control    

5.7.1 Is each analyst provided a minimum of one reference slide per work 
day? 

 
 

 
 

 

5.7.2 Are recounts analyzed at a frequency of 1 per 10 samples analyzed? 
 

5.7.2.1 Are recounts performed by the same analysts on the same 
microscope? 

 
 
 

 

 
 
 

 

 

5.8 Standard Operating Procedures (SOPs)    

5.8.1 Do laboratory personnel have access to current project-specific SOPs, 
laboratory modifications, and other pertinent guidance documents? 

 
 

 
 

 

5.8.2 Are the applicable laboratory SOPs available and followed by laboratory 
personnel (list)? 

 
 

 
 

 

Document Title Control No. Description 

Fiber Analysis Using PCM MB-006 (December 14, 2007) Revision 2 

   

   

5.9 Document Control Yes No Comments 

5.9.1 Are all logbooks, notebooks, forms, or other laboratory documents 
legible, accurate, and complete (list)? 

 
 

 
 

Refer to Finding No. 2 of the 
Summary On-site Audit Report. 

Document Title Description/Comments 

PCM Microscope Calibration Checklist Documentation of cleanings and alignment. 

  

  

  

Additional comments: 
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

6.1 Are the grid preparation areas adequate, clean, and orderly?    

6.2 Are bulk samples prepared in an area separate from that used to prepare 
air and dust samples? 

 
 

 
 

 

6.3 Are steps taken to prevent the cross-contamination of equipment, supplies, 
and reagents? 

 
 

 
 

 

Personnel Interviewed 

Name Title Experience 

Denise Mazzaferro Sample Preparation Technician Not ascertained 

   

   

6.4 Equipment Yes No Comments 

6.4.1 Drying oven & muffle furnace: 
 

6.4.1.1 Checked routinely and recorded in a permanent logbook? 

 
 

 

 
 

 

 
Refer to Finding No. 3 of the 
Summary On-site Audit Report. 

6.4.2 Analytical balances: 
 
6.4.2.1 Located away from drafts and areas subjected to rapid temperature 

changes? 
 

6.4.2.2 Checked routinely and recorded in a permanent logbook? 
 

6.4.2.3 Calibrated within the last 12 months by a certified technician? 

 
 
 

 
 

 
 

 

 
 
 

 
 

 
 

 

 
 
 
 
 
Refer to Finding No. 6 of the 
Summary On-site Audit Report. 

6.4.3 Plasma Asher: 
 

6.4.3.1 Calibrated on a routine basis? 
 

6.4.3.2 Checked routinely and recorded in a permanent logbook? 

 
 

 
 

 

 
 

 
 

 

 
 
Refer to Finding Nos. 4 and 5 of 
the Summary On-site Audit 
Report. 

6.4.4 Sputter Coater (Vacuum evaporator): 
 

6.4.4.1 Checked routinely and recorded in a permanent logbook? 

 
 

 

 
 

 

 
Refer to Finding No. 5 of the 
Summary On-site Audit Report.  

6.4.5 Ventilation Hoods: 
 

6.4.5.1 Checked routinely and recorded in a permanent logbook? 

 
 

 

 
 

 

 
Checked annually by outside 
consultant. 

Additional comments: 
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

6.5 Preparation of Air Filters    

6.5.1 What method(s) does the laboratory use to prepare air samples for TEM 
analysis: 

 
6.5.1.1 40 CFR, Chapter 1, Part 763, Subpart E (AHERA)? 

 
6.5.1.2 ISO 10312:1195 E - Determination of Asbestos Fibers? 

 
 
 

 
 

 

 
 
 

 
 

 

 

6.5.2 LB000053 – Is indirect preparation performed on air samples which are 
visibly overloaded or contain loose debris? 

 
 

 
 

 

6.5.3 Are filters collapsed (cleared) by the “hot block” or a similar technique 
(describe technique)? 

 
 

 
 

 
Acetone in Petri dish. 

6.5.4 Is plasma etching performed on collapsed filters? 
 

6.5.4.1 Is a 10% layer of the collapsed surface removed during etching? 

 
 

 

 
 

 

 
Refer to Finding No. 4 of the 
Summary On-site Audit Report. 

6.5.5 Once the filters have been collapsed, are samples transferred to a 
vacuum evaporator for application of a 1 to 5 mm section of graphite 
rod? 

 
 

 

 
 

 

 

6.5.6 Are excised filter sections placed, carbon side down, on the 
appropriately labeled grid, and cleared using a Jaffe Washer or an 
equivalent technique (describe)? 

 
 

 

 
 

 

Direct Prep. – 1:9 DMF/acetone. 
 
Indirect Prep. – DMF. 

6.5.7 Are samples checked for remaining filter residue after clearing? 
 

6.5.7.1 If residue remains, is condensation washing or an equivalent 
technique used (describe technique)? 

 
 
 

 

 
 
 

 

 
 
 
Remain in Jaffe Washer. 

Additional comments: 
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

6.6 Dust Sample Preparation    

6.6.1 What method(s) does the laboratory use to prepare dust samples for 
TEM analysis: 

 
6.6.1.1 ASTM D 5755-03 - Microvacuum Sampling and Indirect Analysis of 

Dust by TEM? 

 
 
 
 

 

 
 
 
 

 

 

6.7 Libby-Specific Indirect Sample Preparation without Ashing    

6.7.1 Are the applicable Libby guidance documents available for reference: 
 

6.7.1.1 SOP EPA-Libby-08 (Rev. 0) - Indirect Preparation of Air and Dust 
Samples for TEM Analysis? 

 
 
 

 

 
 
 

 

 

6.7.2 LB000053 – Is indirect preparation without ashing performed on non-
investigative samples with the applicable sample prefix codes? 

 
 

 
 

 

6.7.3 Sample filtration: 
 

6.7.3.1 Are air cassettes examined for loose material? 
 

6.7.3.1.1 If loose material or uneven loading is not evident, is a portion of 
the air samples retained? 

 
6.7.3.1.2 If loose material is evident, is it filtered along with the air filter? 

 
6.7.3.2 Are air filters, loose material, and dust rinsed into a beaker and 

brought to a final volume of 100 ml with particle-free water? 
 

6.7.3.2.1 Adjusted to a pH of 3-4 with a 10% solution of glacial acetic 
acid? 

 
6.7.3.2.2 Sonicated for 3 minutes and allowed to settle for 2 minutes prior 

to filtering? 
 

6.7.3.3 Are the appropriate aliquots of filtrate passed through a disposable 
25 mm filter assembly with a 0.2 µm MCE filter with a 5.0 µm MCE 
support pad? 

 
6.7.3.3.1 Are three secondary filters prepared using 50 ml, 25 ml and 10 

ml, with greater or lesser volumes acceptable for overloaded air 
samples? 

 
 

 
 
 

 
 

 
 
 

 
 
 

 
 
 

 
 
 
 

 
 
 
 

 

 
 

 
 
 

 
 

 
 
 

 
 
 

 
 
 

 
 
 
 

 
 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
Use concentrated HCL. 
 
 
 
 
 
 
Use a 400 cc disposable funnel 
(catalog number F1500C). 
 
 
Prepare 3-4 secondary filters. 

6.7.4 Are serial dilutions performed as necessary?   Refer to Finding No. 9 of the 
Summary On-site Audit Report. 

6.7.5 Are TEM grids prepared as described in Section 6.5 of this checklist?    

Additional comments: 
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

6.8 Libby-Specific Indirect Sample Preparation with Ashing    

6.8.1 Are the applicable Libby guidance documents available for reference: 
 

6.8.1.1 SOP EPA-Libby-08 (Rev. 0) - Indirect Preparation of Air and Dust 
Samples for TEM Analysis? 

 
6.8.1.2 LB000053 – Is indirect preparation with ashing performed on 

investigative samples with the applicable sample prefix codes? 

 
 
 

 
 
 

 

 
 
 

 
 
 

 

 

6.8.2 Initial filtration: 
 

6.8.2.1 Are air cassettes examined for loose material? 
 

6.8.2.1.1 If loose material or uneven loading is not evident, is a portion of 
the air samples retained? 

 
6.8.2.1.2 If loose material is evident, is it filtered and ashed along with the 

air filter? 

 
 

 
 
 

 
 
 

 

 
 

 
 
 

 
 
 

 

 

6.8.3 Ashing: 
 

6.8.3.1 Are filters covered with aluminum foil and placed in a plasma 
asher? 

 
6.8.3.1.1 Is the plasma asher operated at minimum power? 

 
6.8.3.1.2 Is 100% ashing confirmed by visual observation? 

 
 
 

 
 

 
 

 

 
 
 

 
 

 
 

 

 
 
 
 
 
Operated at 60 Watts. 

6.8.4 Final filtration: 
 

6.8.4.1 Is ash residue rinsed into a beaker and brought to a final volume of 
100 ml with particle-free water? 

 
6.8.4.1.1 Adjusted to a pH of 3-4 with a 10% solution of glacial acetic 

acid? 
 

6.8.4.1.2 Sonicated for 3 minutes and allowed to settle for 2 minutes prior 
to filtering? 

 
6.8.4.2 Are the appropriate aliquots of filtrate passed through a disposable 

25 mm filter assembly with a 0.2 µm MCE filter with a 5.0 µm MCE 
support pad? 

 
6.8.4.3 Are three secondary filters prepared using 50 mL, 25 mL and 10 

mL, with greater or lesser volumes acceptable for overloaded air 
samples? 

 
 
 

 
 
 

 
 
 

 
 
 
 

 
 
 
 

 

 
 
 

 
 
 

 
 
 

 
 
 
 

 
 
 
 

 

 
 
 
 
 
 
Use concentrated HCL. 
 
 
 
 
 
 
Use a 400 cc disposable funnel 
(catalog number F1500C). 
 
 
Prepare 3-4 secondary filters. 

6.8.5 Are serial dilutions performed as necessary?   Refer to Finding No. 9 of the 
Summary On-site Audit Report. 

6.8.6 Are TEM grids prepared as described in Section 6.5 of this checklist?    

Additional comments: 
 
 
 
 

3019-03202009-4



LIBBY SITE-AND LIBBY ACTION PLAN-SPECIFIC ASBESTOS LABORATORY ON-SITE AUDIT CHECKLIST 
 

USEPA Date(s) of On-site:  October 7-8, 2008 
 

MAS Asbestos On-site Audit Checklist_fnl.doc Page 10 of 31 QATS Form 70-050F075R00, 04-17-2008 

6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

6.9 Water Sample Preparation    

6.9.1 What method(s) does the laboratory use to prepare water samples for 
TEM analysis: 

 
6.9.1.1 EPA Method 100.2 - Determination of Asbestos Structures Over 10 

µm in Length in Drinking Water?  

 
 
 
 

 

 
 
 
 

 

 
There were no water sample 
analyses recently performed, but 
the laboratory indicated that they 
follow EPA Method 100.2. 

6.9.2 Are samples received and filtered by the laboratory within 48 hours of 
collection? 

 
6.9.2.1 If not, are they stored in a refrigerator until filtered? 

 
 

 
 

 
 

 
 

 

6.9.3 Is the sample hand-agitated and sonicated at low power for 15 minutes, 
and hand-agitated again before aliquots are removed? 

 
 

 
 

 
 

6.9.4 Are the appropriate aliquots of the original sample poured though a 25 
mm or 47 mm MCE filter (0.22 µm or smaller pore size) with an MCE 
filter (5 µm pore size) backing pad? 

 
Note: No less than 1 mL must be used as an aliquot. 

 
 

 

 
 

 

 

6.9.5 Are TEM grids prepared as described in Section 6.5 of this checklist?    

6.10 OU3 Tree Bark Sample Preparation    

6.10.1 Are the applicable Libby guidance documents available for reference: 
 

6.10.1.1 SOP Tree-Libby-OU3 (Rev. 1) – Sampling and Analysis of Tree 
Bark for Asbestos? 

 
 
 

 

 
 
 

 

 
 
The SOP is available through 
the CDM e-Room. 

6.10.2 Drying and Ashing: 
 

6.10.2.1 Are the diameter and thickness of the tree bark samples measured 
and recorded to an accuracy of ± 2mm? 

 
6.10.2.2 Is the entire tree bark sample weighed and placed in an oven for 

drying? 
 

6.10.2.2.1 Dried at 80º F until the weight stabilizes, a minimum of 6 hours, 
and weighed? 

 
6.10.2.3 Is the bark sample then covered and placed in a muffle furnace at 

450 º F for 18 hours, or until all organic matter has been removed, 
and weighed? 

 
6.10.2.3.1 Is the furnace ramped from 0º F to 450º F? 

 
 
 

NA 
 
 

NA 
 
 

NA 
 
 
 

NA 

 
 
 

NA 
 
 

NA 
 
 

NA 
 
 
 

NA 

The laboratory is not currently 
receiving tree bark samples from 
OU3, but has the necessary 
equipment and capabilities to 
prepare samples as described. 

Additional comments: 
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

6.10  OU3 Tree Bark Sample Preparation    

6.10.3 Acid Treatment: 
 

6.10.3.1 After adding approximately 1-2 ml of DI water, is 10-20 ml of 
concentrated HCl added until no further reaction is visible (approx. 
3-5 minutes)? 

 
6.10.3.2 Are samples diluted, transferred to a 100 ml container (with lid) and 

brought to a final volume of 100 ml with fiber-free DI water? 
 

6.10.3.3 Capped, inverted 5-6 times, and sonicated for 2 minutes in 
preparation for filtering? 

 
 
 
 

NA 
 
 

NA 
 
 

NA 

 
 
 
 

NA 
 
 

NA 
 
 

NA 

 

6.10.4 Filtration: 
 

6.10.4.1 Are 5-20 mLs of solution transferred to a second container and 
brought to a volume of 100 ml with fiber-free DI water? 

 
6.10.4.2 Are dilutions agitated (inverted 5-6 times) and filtered through a 47 

mm MCE filter (0.45 µm pore size)? 
 

6.10.4.2.1 Are additional dilutions prepared if the loading on the filter 
appears either too heavy (> 20%) or too light? 

 
 
 

NA 
 
 

NA 
 
 

NA 

 
 
 

NA 
 
 

NA 
 
 

NA 

 

6.10.5 Are TEM grids prepared as described in Section 6.5 of this checklist? NA NA  

6.11 OU3 Duff Sample Preparation    

6.11.1 Are the applicable Libby guidance documents available for reference: 
 

6.11.1.1 SOP Duff-Libby-OU3 (Rev. 0) – Sampling and Analysis of Duff for 
Asbestos? 

 
 
 

NA 

 
 
 

NA 

 
 
The SOP is available through 
the CDM e-Room. 

6.11.2 Drying and Ashing: 
 

6.11.2.1 Are the appropriate number of aluminum trays weighed and tared? 
 

6.11.2.1.1 For tracking purposes, is each tray marked with a unique 
number? 

 
6.11.2.2 Are trays filled to approximately ¾ and dried at 60º F until the 

weight stabilizes, a minimum of 10 hours, and weighed? 
 

6.11.2.3 Are dried duff samples transferred to covered pans and placed in a 
muffle furnace at 450º F for 18 hours, or until all organic matter has 
been removed, and weighed? 

 
6.11.2.4 Are ashed samples transferred to Zip-lock bags and homogenized? 

 
6.11.2.4.1 If an individual sample was split between multiple trays, was it 

combined into one Zip-lock bag? 

 
 

NA 
 
 

NA 
 
 

NA 
 
 
 

NA 
 

NA 
 
 

NA 

 
 

NA 
 
 

NA 
 
 

NA 
 
 
 

NA 
 

NA 
 
 

NA 

The laboratory is not currently 
receiving duff samples from OU3 
but has the necessary 
equipment and capabilities to 
prepare samples as described. 

Additional comments: 
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

  6.11 OU3 Duff Sample Preparation    

6.11.3 Acid Treatment: 
 

6.11.3.1 After adding approximately 1-2 ml of DI water to 0.25 grams 
(measured to ± 0.01 g) of ashed sample, is 10-20 ml of 
concentrated HCl added until no further reaction is visible (approx. 
3-5 minutes)? 

 
6.11.3.2 Are samples diluted, transferred to a 100 ml container (with lid) and 

brought to a final volume of 100 ml with fiber-free DI water? 
 

6.11.3.3 Capped, inverted 5-6 times, and sonicated for 2 minutes in 
preparation for filtering? 

 
 
 
 
 

NA 
 
 

NA 
 
 

NA 

 
 
 
 
 

NA 
 
 

NA 
 
 

NA 

 

6.11.4 Filtration: 
 

6.11.4.1 Are 0.1 to 1.0 ml of solution transferred to a second container and 
brought to a volume of 100 ml with fiber-free DI water? 

 
6.11.4.2 Are dilutions agitated (inverted 5-6 times) and filtered through a 47 

mm MCE filter (0.45 µm pore size)? 
 

6.11.4.2.1 Are additional dilutions prepared if the loading on the filter 
appears either too heavy (> 20%) or too light? 

 
 
 

NA 
 
 

NA 
 
 

NA 

 
 
 

NA 
 
 

NA 
 
 

NA 

 

6.11.5 Are TEM grids prepared as described in Section 6.5 of this checklist? NA NA  

6.12 Dustfall Sample Preparation    

6.12.1 Are the applicable Libby guidance documents available for reference: 
 

6.12.1.1 SOP SRC-Libby-07 Analysis of Asbestos in Dustfall Samples by 
TEM? 

 
 
 

 

 
 
 

 

 

6.12.2 Sample Filtration: 
 

6.12.2.1 Is the solution from the collection cylinder poured into a clean 500 
ml graduated cylinder and brought to a final volume of 500 ml with 
fiber-free DI water? 

 
6.12.2.2 Is 250 ml of the 500 ml solution filtered through a 25 mm or 37 mm 

MCE filter (0.45 µm pore size or smaller)? 
 

6.12.2.2.1 Is a second filter prepared using a lesser volume if the dust 
loading on the secondary filter is too heavy? 

 
 
 
 

NA 
 
 

NA 
 
 

NA 

 
 
 
 

NA 
 
 

NA 
 
 

NA 

The laboratory is not currently 
receiving DUSTFALL samples 
but has the necessary 
equipment and capabilities to 
prepare samples as described. 

6.12.3 Are TEM grids prepared as described in Section 6.5 of this checklist? NA NA  

Additional comments: 
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

6.13 Grid Preparation/filtrate Storage    

6.13.1 For indirect preparations, are remaining filtrate filtered onto the 
appropriate filter(s) to be archived? 

 
 

 
 

 

6.13.2 Are all remaining filters and filter portions labeled prior to archiving?    

6.13.3 Are grid preparations stored in a dust free environment, and in a manner 
which will allow them to be easily located for analysis? 

 
 

 
 

 

6.14 Quality Control Samples    

6.14.1 LB-000029b - Are quality control samples prepared at the described 
frequency: 

 
6.14.1.1 Laboratory blanks (LB) prepared at a frequency of 4%? 

 
6.14.1.2 Re-preparations prepared at a frequency of 1%?  

 
6.14.1.2.1 Are re-preparation samples selected as described? 

 
 
 

 
 

 
 

 

 
 
 

 
 

 
 

 

 
 
 
 
 
Refer to Finding No. 1 of the 
Summary On-site Audit Report. 

6.15 Standard Operating Procedures (SOPs)    

6.15.1 Do laboratory personnel have access to current project-specific SOPs, 
laboratory modifications, and other pertinent guidance documents? 

 
 

 
 

 

6.15.2 Are the applicable laboratory SOPs available and followed by laboratory 
personnel (list)? 

 
 

 
 

Refer to Finding No. 7 of the 
Summary On-site Audit Report. 

Document Title Control No. Description 

Plasma Asher Calibration ME-001 (October 18, 2002) Revision 3 

Biorad Diffusion Pump Vacuum Coater ME-002 (March 26, 1997) Revision 3 

Direct Preparation of MCE Filters MT-002 (September 30, 2002) Revision 5 

   

6.16 Document Control Yes No Comments 

6.16.1 Are all logbooks, notebooks, forms, or other laboratory documents 
legible, accurate, and complete (list)? 

 
 

 
 

Refer to Finding No. 8 of the 
Summary On-site Audit Report. 

Document Title Description/Comments 

  

  

  

  

Additional comments: 
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7.0 TEM ANALYSIS Yes No Comments 

7.1 Are TEM areas adequate, clean, and orderly?    

7.2 Are steps taken to prevent the cross-contamination of equipment, supplies, 
and reagents? 

 
 

 
 

 

 Personnel Interviewed 

Name Title Experience 

Kevin Simpson TEM Analyst 5 Years  

Anthony Keaton TEM Analyst 6 Months 

Merhdad Motamed TEM Analyst 17 Years 

7.3 Methods and Libby-Specific Guidance Documents Yes No Comments 

7.3.1 What method(s) does the laboratory use to analyze samples TEM: 
 

7.3.1.1 40 CFR, Chapter 1, Part 763, Subpart E (AHERA)? 
 

7.3.1.2 ISO 10312:1995 E - Determination of Asbestos Fibers? 
 

7.3.1.3 ASTM D 5755-03 - Microvacuum Sampling and Indirect Analysis of 
Dust by TEM? 

 
7.3.1.4 EPA Method 100.2 - Determination of Asbestos Structures Over 10 

µm in Length in Drinking Water? 
 

7.3.1.5 EPA 600/R-93/116 - Method for the Determination of Asbestos in 
Bulk Building Materials? 

 
 

 
 

 
 
 

 
 
 

 
 
 

 

 
 

 
 

 
 
 

 
 
 

 
 
 

 

 

7.3.2 Are the applicable Libby guidance documents available for reference: 
 

7.3.2.1 SOP Tree-Libby-OU3 (Rev. 1) – Sampling and Analysis of Tree 
Bark for Asbestos? 

 
7.3.2.2 SOP Duff-Libby-OU3 (Rev. 0) – Sampling and Analysis of Duff for 

Asbestos? 
 

7.3.2.3 SOP SRC-Libby-07 Analysis of Asbestos in Dustfall Samples by 
TEM? 

 
 
 

 
 
 

 
 
 

 

 
 
 

 
 
 

 
 
 

 

 

Additional comments: 
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7.0 TEM ANALYSIS Yes No Comments 

7.4 TEM Instrumentation    

7.4.1 Does TEM instrumentation meet the following requirements: 
 

7.4.1.1 Capable of being operated at between 80 and 120 kV? 
 

7.4.1.2 Electron diffraction (ED) and energy dispersive X-ray (EDX) 
capabilities? 

 
7.4.1.3 Fluorescent screen with an inscribed or overlaid calibrated scale? 

 
 

 
 
 

 
 

 

 
 

 
 
 

 
 

 

 
 
Operated at 100 kV. 

7.4.2 Are the instruments equipped with thin film or beryllium windows (list 
below if necessary)? 

 
--- 

 
--- 

 
Beryllium & thin film 

7.4.3 Are all routine and non-routine maintenance activities recorded in 
instrument-specific logbooks? 

 
 

 
 

 

Instrument No. Make Model Capabilities 

M9289-0001 JEOL 1200-EX NORAN/6110-3SST (Beryllium) 

M9289-0002 JEOL 1200-EX NORAN/6110-3SST (thin film) 

M9289-0003 JEOL 1200-EX NORAN/Z-max30 (Beryllium) 

M9289-0004 JEOL 1200-EX NORAN/Z-max30 (Beryllium) 

7.5 Instrument Calibration Yes No Comments 

7.5.1 Is the TEM screen magnification calibrated monthly, or after service, 
using a grating replica? 

 
 

 
 

 

7.5.2 Is the ED camera constant calibrated weekly?   Monthly. 

7.5.3 Is the diameter of the cross-over (spot diameter) calibrated every three 
months? 

 
 

 
 

 

7.5.4 Is the low beam dose verified every three months?   
Refer to Finding No. 10 of the 
Summary On-site Audit Report. 

7.5.5 EDX Analyzer: 
 

7.5.5.1 Are Cu and K keV’s checked daily? 
 

7.5.5.2 Is detector resolution checked twice a year? 
 

7.5.5.3 Is Na sensitivity checked every three months? 
 

7.5.5.4 Are K-factors checked twice a year? 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 

 
 
 
 
 
 
Refer to Finding No. 10 of the 
Summary On-site Audit Report. 

7.5.6 Are instrument calibration records maintained in instrument-specific 
logbooks? 

 
 

 
 

 
In the general logbook. 

Additional comments: 
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7.0 TEM ANALYSIS Yes No Comments 

7.6 Reference Materials    

7.6.1 Does the laboratory maintain a library of reference materials on all 
asbestos and other fiber types? 

 
 

 
 

 

7.6.2 Are instrument-specific reference spectra collected during the mentoring 
program available for the classification of particles observed in Libby 
field samples: 

 
7.6.2.1 USGS Glass BIR-1G (freezer milled)? 

 
7.6.2.2 Libby Amphibole? 

 
 
 
 

 
 

 

 
 
 
 

 
 

 

 
 
 
 
Run daily or whenever Libby 
samples are analyzed. 

7.7 Grid Acceptance/Rejection Criteria    

7.7.1 Grid preparation rejection criteria: 
 

7.7.1.1 The replica is too dark due to poor dissolution? 
 

7.7.1.2 Replica is doubled or folded? 
 

7.7.1.3 LB-000016a (AHERA) and LB-000031a (ISO) rejection criteria: 
 

7.7.1.3.1 Replica has > 25% obscuration rejected? 
 

7.7.1.3.2 Replica has < 50% intact grid openings? 

 
 

 
 

 
 
 
 

 
 

 

 
 

 
 

 
 
 
 

 
 

 

 

7.8 AHERA    

7.8.1 Are structures identified accordingly: 
 

7.8.1.1 Structures designated Fibers (F), Bundles (B), Clusters (C) or 
Matrices (M)? 

 
7.8.1.2 Identification of asbestos structures by Electron Diffraction (ED)? 

 
7.8.1.2.1 How often are ED patterns captured and recorded? 

 
7.8.1.3 Identification of asbestos structures by Energy Dispersive X-ray 

Analysis (EDXA)? 
 

7.8.1.3.1 How often is EDXA analysis performed and recorded? 
 

7.8.1.4 Are chrysotile structures identified by either ED pattern or EDXA? 
 

7.8.1.5 Are amphibole structures identified by both ED pattern and EDXA? 

 
 
 

 
 

 
 

--- 
 
 

 
 

--- 
 

 
 

 

 
 
 

 
 

 
 

--- 
 
 

 
 

--- 
 

 
 

 

 
 
 
 
 
 
 
First five. 
 
 
 
 
First ten. 

Additional comments: 
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7.0 TEM ANALYSIS Yes No Comments 

7.8  AHERA    

7.8.2 Counting/stopping rules: 
 

7.8.2.1 Are enough grid openings (GOs) counted to meet the analytical 
sensitivity required? 

 
 
 

 

 
 
 

 

 

7.8.3 Is approximately half of the pre-determined filter area analyzed on one 
grid preparation and the remaining half on a second grid preparation? 

 
 

 
 

 

7.8.4 LB-000016a- Structure counting & recording modifications: 
 

7.8.4.1 Are non-asbestos material (NAM) structures being recorded? 
 

7.8.4.2 Is “ND” used to document when no structures are detected in a grid 
opening? 

 
7.8.4.3 Samples classified as investigative or non-investigative per 

LB-000053: 
 

7.8.4.3.1 Aspect ratio of 3:1 applied for investigative samples? 
 

7.8.4.3.2 Aspect ratio of 5:1 applied for non-investigative samples? 
 

7.8.4.4 How are the overall dimensions of CD and MD structures 
measured? 

 
7.8.4.4.1 Is the length of only the longest protruding fiber recorded for 

dispersed clusters and matrices? 
 

7.8.4.5 Are non-countable structures recorded, but identified as non-
countable and excluded from density and concentration results? 

 
7.8.4.6 Is the entire length of a fiber recorded for structures originating in 

one grid opening and extending into an adjacent grid opening? 

 
 

 
 
 

 
 
 
 
 

 
 

 
 
 

--- 
 
 

 
 
 

 
 
 

 

 
 

 
 
 

 
 
 
 
 

 
 

 
 
 

--- 
 
 

 
 
 

 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
As described in the modification. 

7.9 ISO 10312:1995    

7.9.1 Are structures identified accordingly: 
 

7.9.1.1 Are primary and secondary structures counted and recorded as 
described in ISO 10312, Annex C? 

 
7.9.1.2 Is fiber identification performed as described in ISO 10312,  

Annex D? 

 
 
 

 
 
 

 

 
 
 

 
 
 

 

 

7.9.2 Are at least two grid specimens prepared from each filter to perform 
structure counts? 

 
 

 
 

 

Additional comments: 
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7.0 TEM ANALYSIS Yes No Comments 

   7.9  ISO 10312:1995    

7.9.3 LB-000031a - Structure counting & recording modifications: 
 

7.9.3.1 Are non-asbestos material (NAM) structures being recorded? 
 

7.9.3.2 Samples classified as investigative or non-investigative per  
LB-000053: 

 
7.9.3.2.1 Is an aspect ratio of 3:1 applied for investigative samples? 

 
7.9.3.2.2 Is an aspect ratio of 5:1 applied for non-investigative samples? 

 
7.9.3.3 Are structures that intersect non-countable grid bars (top and left) 

recorded, but identified as non-countable and excluded from density 
and concentration results? 

 
7.9.3.4 Is the entire length of the structure recorded if a structure originates 

in one grid opening and extends into an adjacent grid opening, 
provided it does not intersect a non-counting grid bar? 

 
7.9.3.5 Is the observed length recorded for a structure which intersects both 

counting and non-counting grid bars? 

 
 

 
 
 
 
 

 
 

 
 
 
 

 
 
 
 

 
 
 

 

 
 

 
 
 
 
 

 
 

 
 
 
 

 
 
 
 

 
 
 

 

 

7.10 OU3 Tree Bark and Duff Sample Analysis    

7.10.1 Are these samples analyzed according to ISO 10312:1995 E? NA NA  

7.10.2 Are counting rules for investigative samples applied? NA NA  

7.10.3 Is chrysotile (if observed) recorded? NA NA  

7.11 Other Laboratory Modifications    

7.11.1 LB000030 – ISO 10312, ASTM 5755 and EPA 100.2: 
 

7.11.1.1 Are detailed sketches of all asbestos structures observed, up to a 
maximum of 50 structures/samples, included? 

 
 
 

 

 
 
 

 

 

7.11.2 LB-000084 - Abundant Chrysotile Modification: 
 

7.11.2.1 Is the chrysotile count terminated at the end of the grid opening in 
which the 50

th
 chrysotile structure is counted, with subsequent grid 

openings recorded with an “*” at the end of the grid opening (e.g., 
B1-1*)? 

 
 
 
 
 

 

 
 
 
 
 

 

 

Additional comments: 
 
 
 
 
 
 
 
 
 
 
 
 

3019-03202009-4



LIBBY SITE-AND LIBBY ACTION PLAN-SPECIFIC ASBESTOS LABORATORY ON-SITE AUDIT CHECKLIST 
 

USEPA Date(s) of On-site:  October 7-8, 2008 
 

MAS Asbestos On-site Audit Checklist_fnl.doc Page 19 of 31 QATS Form 70-050F075R00, 04-17-2008 

7.0 TEM ANALYSIS Yes No Comments 

    7.11  Other Laboratory Modifications    

7.11.3 LB000066c – AHERA, ISO 10312 and ASTM 5755: 
 

7.11.3.1 Are all NAM particles referred to as “close calls” recorded? 
 

7.11.3.2 Is the structure comment field used to record all probable mineral 
classifications (AT, AC, AM, AN, CR, TR, PY, WRTA, or UN)? 

 
7.11.3.3 Is the structure comment field used to record NaK, NaX, XK, or XX? 

 
7.11.3.4 Are EDS spectra recorded at the correct frequency: 

 
7.11.3.4.1 For each LA and each “close call” particle, up to a maximum of 5 

LA and 5 “close call’ particles per sample? 
 

7.11.3.5 Are Photomicrograph images recorded at the correct frequency: 
 

7.11.3.5.1 For each particle for which an EDS spectrum is collected and its 
structure? 

 
 

 
 
 

 
 

 
 
 
 
 

 
 
 
 
 

 

 
 

 
 
 

 
 

 
 
 
 
 

 
 
 
 
 

 

 

7.11.4 LB-000077 - Stopping rule for ABS indoor air & dust field blanks 
(prefixes “EX” and “IN”): 

 
7.11.4.1 Are a maximum of 30 grid openings analyzed? 

 
 
 

 

 
 
 

 

 

7.11.5 LB-000078 & LB-000079 - Stopping rule for ABS outdoor air field blanks 
(prefix “EX”) and ABS indoor air samples (prefix “IN”), respectively: 

 
7.11.5.1 If the number of grid openings needed to achieve the required 

analytical sensitivity is less than or equal to 100, are they analyzed 
unless 50 or more LA structures are observed? 

 
7.11.5.2 If more than 50 LA structures are observed, is the analysis 

terminated after completing the analysis of the grid opening in 
which the 50

th
 LA structure is observed? 

 
7.11.5.3 If the number of grid openings needed to achieve the required 

analytical sensitivity exceeds 100 and fewer than 50 LA structures 
are observed after the completion of the 100 grid opening, the 
analysis can be terminated? 

 
 
 
 
 

 
 
 
 

 
 
 
 
 

 

 
 
 
 
 

 
 
 
 

 
 
 
 
 

 

 

7.12 Grid Preparation Storage    

7.12.1 Are grids placed in marked grid storage boxes or other suitable 
containers and stored in a dust/fiber free environment? 

 
 

 
 

 

7.12.2 Is the location of grid preparation recorded in such a manner that they 
can be retrieved upon request in a timely manner? 

 
 

 
 

 

Additional comments: 
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7.0 TEM ANALYSIS Yes No Comments 

7.13 Quality Control    

7.13.1 LB-000029b - Are quality control samples analyzed at the frequency 
described: 

 
7.13.1.1 Recount Same (RS) - Frequency of 1%? 

 
7.13.1.2 Recount Different (RD) - Frequency of 2.5%? 

 
7.13.1.3 Verified Analysis (VA) - Frequency of 1%? 

 
7.13.1.4 Are samples for recount analyses (RS, RD and VA) selected as 

described? 
 

7.13.1.5 Is appropriate action taken for discordant recount results? 
 

7.13.1.6 Inter-laboratory (Interlab) - Frequency of 0.5%? 
 

7.13.1.6.1 How are interlab samples selected, distributed, and tracked? 
 

7.13.1.7 Laboratory blanks – Frequency 4%? 
 

7.13.1.7.1 Are a minimum of 10 grid openings read with no asbestos 
structures detected? 

 
 
 

 
 

 
 

 
 
 

 
 

NA 
 

--- 
 

--- 
 

 
 
 

 

 
 
 

 
 

 
 

 
 
 

 
 

NA 
 

--- 
 

--- 
 

 
 
 

 

 
 
 
 
 
 
 
 
 
 
Refer to Finding No. 1 of the 
Summary On-site Audit Report. 
 
No discordant results were 
available to examine. 
An Inter-laboratory sample list is 
generated by SRC, which is 
submitted to CDM. 

7.14 Standard Operating Procedures (SOPs)    

7.14.1 Do laboratory personnel have access to current project-specific SOPs, 
laboratory modifications, and other pertinent guidance documents?  

 
 

 
 

 

7.14.2 Are the applicable laboratory SOPs available and followed by laboratory 
personnel (list)? 

 
 

 
 

Refer to Finding No. 11 of the 
Summary On-site Audit Report. 

Document Title Control No. Description 

TEM Calibration Magnification MT-008 (October 1, 2007) Revision 1 

TEM Camera Constant MT-008 (October 1, 2007) Revision 1 

TEM Grid Square Measurement MG-006 (August 29, 1994) Revision 0 

ISO Method 10312 MT-009 (September 6, 2004) Revision 4 

7.15 Document Control Yes No Comments 

7.15.1 Are all logbooks, notebooks, forms, or other laboratory documents 
legible, accurate, and complete (list)? 

 
 

 
 

Refer to Finding No. 10 of the 
Summary On-site Audit Report. 

Document Title Description/Comments 

  

  

  

Additional comments: 
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

8.1 Are PLM areas adequate, clean, and orderly?    

8.2 Are steps taken to prevent the cross-contamination of equipment, supplies, 
and reagents? 

 
 

 
 

Daily contamination checks are 
performed. 

Personnel Interviewed    

Name Title Experience 

Bill Egeland PLM Manager Unknown 

   

   

   

8.3 Methods and Libby-specific Guidance Documents Yes No Comments 

8.3.1 Are the applicable guidance documents available for reference: 
 

8.3.1.1 NIOSH 9002, Issue 2 - Asbestos (Bulk) by PLM? 
 

8.3.1.2 EPA 600/R-93/116 - Method for the Determination of Asbestos in 
Bulk Building Materials? 

 
 

 
 
 

 

 
 

 
 
 

 

 

8.3.2 Are the applicable Libby guidance documents available for reference: 
 

8.3.2.1 SOP SRC-Libby-01 (Rev. 2) - Qualitative Estimation of Asbestos in 
Coarse Soil by Visual Examination Using Stereomicroscopy & 
PLM? 

 
8.3.2.2 SOP SRC-Libby-03 (Rev. 2) - Analysis of Asbestos Fibers in Soil by 

PLM? 

 
 
 
 

 
 
 

 

 
 
 
 

 
 
 

 

 
 
 
 
The new PLM SOP was 
available in draft and being 
reviewed. 

Additional comments: 
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

8.4 Stereomicroscope & PLM Instrumentation    

8.4.1 Do stereomicroscopes meet the following requirements: 
 

8.4.1.1 Magnification range of 10X to 45X? 
 

8.4.1.2 Incandescent or fluorescent light source? 

 
 

 
 

 

 
 

 
 

 

 

8.4.2 Are PLMs equipped with the following: 
 

8.4.2.1 A substage polarizer? 
 

8.4.2.2 A port for a wave retardation plate? 
 

8.4.2.3 A 360 degree graduated rotating stage? 
 

8.4.2.4 A compensator plate? 
 

8.4.2.5 An illuminator and adjustable diaphragm?  
 

8.4.2.6 The following lenses: 
 

8.4.2.6.1 Dispersion-staining? 
 

8.4.2.6.2 Low-magnification objective? 
 

8.4.2.6.3 High-magnification objective? 
 

8.4.2.6.4 Focusable condenser? 

 
 

 
 

 
 

 
 

 
 

 
 
 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 
 
 

 
 

 
 

 
 

 

 

8.4.3 Are instruments well-maintained, and are all routine and non-routine 
maintenance activities recorded in instrument-specific logbooks? 

 
 

 
 

Refer to Finding No. 12 of the 
Summary On-site Audit Report. 

Instrument No. Make Model Capabilities 

1 Olympus BH-2 Kohler Illumination 

2 Olympus BH-2 Kohler Illumination 

3 Olympus BH-2 Kohler Illumination 

4 Olympus BH-2 Kohler Illumination 

8.5 PLM Calibration Yes No Comments 

8.5.1 Is PLM alignment performed daily: 
 

8.5.1.1 Kohler illumination? 
 

8.5.1.2 Centered through substage condenser and iris diaphragm? 
 

8.5.1.3 Rotation axis centered? 
 

8.5.1.4 Analyzer and polarizer rotated to maximum extinction? 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 

 

8.5.2 Microscope adjustments verified prior to each sample set?    

Additional comments: 
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

8.6 Refractive Index Liquids    

8.6.1 What refractive index liquids are available: 
 

8.6.1.1.1 1.550? 
 

8.6.1.1.2 1.605? 
 

8.6.1.1.3 1.680? 
 

8.6.1.1.4 Other (list)? 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 

 

8.6.2 Are refractive index liquids checked daily for contamination?   Daily contamination check. 

8.6.3 Are refractive index liquids calibrated monthly using a refractometer or 
other means (explain)? 

 
 

 
 

Semi-annually, but monthly for 
Libby project as necessary. 

8.7 Reference Materials    

8.7.1 Does the laboratory maintain a library of asbestos reference materials: 
 

8.7.1.1 Chrysotile? 
 

8.7.1.2 Amosite? 
 

8.7.1.3 Crocidolite? 
 

8.7.1.4 Fibrous glass? 
 

8.7.1.5 Anthophylite? 
 

8.7.1.6 Tremolite? 
 

8.7.1.7 Actinolite? 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 

8.8 NIOSH Method 9002, Issue 2 & EPA/600/R-93/116    

8.8.1 Are samples visually examined by stereomicroscope for the following: 
 

8.8.1.1 Color? 
 

8.8.1.2 Homogeneity? 
 

8.8.1.3 Texture? 
 

8.8.1.4 Friability? 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 

 

Additional comments: 
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

   8.8 NIOSH Method 9002, Issue 2 & EPA/600/R-93/116    

8.8.2 Are obvious separable layers analyzed separately?    

8.8.3 Which of the following techniques are used to prepare samples for 
analysis: 

 
8.8.3.1 Teasing with tweezers? 

 
8.8.3.2 Mortar & pestle? 

 
8.8.3.3 Acid washing? 

 
8.8.3.4 Ashing? 

 
8.8.3.5 Solvents? 

 
8.8.3.6 Other (list)?  Hot plate 

 
 
 

 
 

 
 

 
 

 
 

 
 

 

 
 
 

 
 

 
 

 
 

 
 

 
 

 

 
 
 
 
 
 
 
HCL. 

8.8.4 For non-friable, organically bound samples requiring ashing and/or acid 
reduction, are all necessary weights and tare weights measured and 
recorded? 

 
 

 

 
 

 

 

8.8.5 Are slides prepared using the appropriate refractive index liquid(s) and 
scanned for asbestos fibers using the following optical properties: 

 
8.8.5.1 Morphology? 

 
8.8.5.2 Color? 

 
8.8.5.3 Refractive indices (Beckie line)? 

 
8.8.5.4 Pleochroism? 

 
8.8.5.5 Birefringence? 

 
8.8.5.6 Extinction? 

 
8.8.5.7 Sign of elongation? 

 
8.8.5.8 Dispersion staining characteristics? 

 
 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 

Additional comments: 
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

  8.8 NIOSH Method 9002, Issue 2 & EPA/600/R-93/116    

8.8.6 Can the analyst(s) describe the optical properties of the following: 
 

8.8.6.1 Cellulose? 
 

8.8.6.2 Chrysotile? 
 

8.8.6.3 Crocidolite? 
 

8.8.6.4 Amosite? 
 

8.8.6.5 Anthophylite? 
 

8.8.6.6 Tremolite? 
 

8.8.6.7 Actinolite? 
 

8.8.6.8 Wollastonite? 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 

8.8.7 Can analysts distinguish between anthophylite, tremolite, and actinolite?    

8.8.8 Is asbestos content estimated using the appropriate refractive index 
liquid and expressed in area percent (%)? 

 
 

 
 

 

8.9 Analysis of Asbestos Fibers in Soil by PLM (SOP SRC-Libby-03)    

8.9.1 Are all qualitative and quantitative analyses performed in general 
accordance with the techniques described in NIOSH 9002 and/or EPA 
600/R-93/116? 

 
 

 

 
 

 

 

8.9.2 Based on optical properties, are asbestos fibers classified as LA, OA,   
or C?  

 
 

 
 

 

8.9.3 Qualitative analysis for Libby Amphibole: 
 

8.9.3.1 Using site-specific reference materials (0.2% and 1.0% LA by 
weight) as a visual guide, are field samples evaluated and reported 
as: 

 
8.9.3.1.1 ND (Bin A) – Asbestos not observed? 
8.9.3.1.2 Tr (Bin B1) – Asbestos observed at a level < 0.2%? 
8.9.3.1.3 < 1% (Bin B2) – Asbestos observed at a level > 0.2%, but < 

1.0%? 
8.9.3.1.4 1,2,3, etc (Bin C) – Asbestos observed at ≥ 1.0%? 

 
 
 
 
 
 

 
 

 
 
 

 
 
 
 
 
 

 
 

 
 
 

 

8.9.4 Are the appropriate number of slides analyzed to classify samples as 
ND, Tr, < 1.0% or ≥ 1.0% (3 to 5 slides)? 

 
 

 
 

 

Additional comments: 
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

   8.9  Analysis of Asbestos Fibers in Soil by PLM (SOP SRC-Libby-03)    

8.9.5 Quantitative analysis by point-count: 
 

8.9.5.1 Are samples > 1% (Bin C) estimated quantitatively using either a 
400 or 1000 Point Count (specified on the COC)? 

 
8.9.5.2 Is each non-empty point particle recorded as either NAM, LA, OA or 

C? 

 
 
 

 
 
 

 

 
 
 

 
 
 

 

 

8.9.6 Quantitative analysis by standard curve: 
 

8.9.6.1 Is mass percent estimated for LA by plotting the area percent 
against known LA standards at concentrations of 0.2, 0.5, 1.0 and 
2.0% mass percent? 

 
 
 
 

NA 

 
 
 
 

NA 

 

8.9.7 Are all visual and point count data recorded on the following work 
sheets: 

 
8.9.7.1 PLM Visual Estimation Data Recording Sheet? 

 
8.9.7.2 PLM Point Counting Data Recording Sheet? 

 
 
 

NA 
 

NA 

 
 
 

NA 
 

NA 

 

8.10 Qualitative Estimation of Asbestos in Coarse Soil by Visual 
Examination Using Stereomicroscopy & PLM (SOP SRC-Libby-01) 

   

8.10.1 Is the entire sample weighed and examined by stereomicroscope by: 
 

8.10.1.1 Using multiple fields of view over the entire sample? 
 

8.10.1.2 Probing the samples by turning pieces over and breaking clumps 
where possible? 

 
8.10.1.3 Manipulating the samples using the appropriate tools? 

 
8.10.1.4 Observing homogeneity, texture, friability, color, and extent of any 

asbestos in the sample? 

 
 

 
 
 

 
 
 

 
 

 

 
 

 
 
 

 
 
 

 
 

 

 

8.10.2 Is the sample segregated into “non-asbestos” and “tentatively identified 
asbestos”? 

 
 

 
 

 

8.10.3 Are the “tentatively identified asbestos” particles confirmed by PLM as 
described in SOP SRC-Libby-03? 

 
 

 
 

 

8.10.4 If OA is observed during PLM analysis, is the type of OA recorded as 
either AMOS, ANTH, CROC or UNK? 

 
 

 
 

 

8.10.5 Are all stereomicroscopic and PLM observations recorded on the Data 
Log Sheet v6 for SOP SRC-Libby-01? 

 
 

 
 

 

Additional comments: 
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

8.11 Quality Control    

8.11.1 Are preparation blanks analyzed at a frequency of 1 per 20 samples?   Daily contamination check. 

8.11.2 Are quality control sample analyses performed at a frequency of 1 per 10 
samples analyzed? 

 
 

 
 

 
Inter- & Intra Analyst. 

8.11.3 Are inter-laboratory samples performed at a frequency of 1 per 100 
samples analyzed? 

 
8.11.3.1 How are interlab samples selected, distributed, and tracked? 

 
--- 
 

--- 

 
--- 
 

--- 

 
An Inter-laboratory sample list is 
generated by SRC, which is 
submitted to CDM. 

8.12 Standard Operating Procedures (SOPs)    

8.12.1 Do laboratory personnel have access to current project-specific SOPs, 
laboratory modifications, and other pertinent guidance documents?  

 
 

 
 

 

8.12.2 Are the applicable laboratory SOPs available and followed by laboratory 
personnel (list)? 

 
 

 
 

 

Document Title Control No. Description 

Polarized Light Microscope Optimization MB-003 (June 9, 1992) Revision 2 

Calibration of RIL Using ABBE Refractometer MB-004 (April 24, 1992) Revision 1 

Bulk Asbestos Analysis by PLM MB-005 (December 14, 2007) Revision 2 

   

8.13 Document Control Yes No Comments 

8.13.1 Are all logbooks, notebooks, forms, or other laboratory documents 
legible, accurate, and complete (list)? 

 
 

 
 

Refer to Finding No. 12 of the 
Summary On-site Audit Report. 

Document Title Description/Comments 

  

  

  

  

Additional comments: 
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9.0 DATA PACKAGE REVIEW AND ASSEMBLY Yes No Comments 

9.1 Data Package Assembly    

9.1.1 Are all data recorded on the appropriate work sheets: 
 

9.1.1.1 EPA-Libby-03 Gravimetric Reduction Data Sheet? 
 

9.1.1.2 NADES TEM Count Sheet? 
 

9.1.1.3 Tree Bark TEM count sheet (TEM Tree Bark.xls)? 
 

9.1.1.4 PLM Visual Estimation Data Recording Sheet? 
 

9.1.1.5 PLM Point Counting Data Recording Sheet?  
 

9.1.1.6 Data Log Sheet v6 for SOP SRC-Libby-01? 

 
 

NA 
 

 
 

NA 
 

 
 

NA 
 

 

 
 

NA 
 

 
 

NA 
 

 
 

NA 
 

 

 

9.2 Data Package Review    

9.2.1 Do analytical data reports include the following: 
 

9.2.1.1 Narrative? 
 

9.2.1.2 Signed COCs? 
 

9.2.1.3 Analytical data summary report? 
 

9.2.1.4 Raw data for all field and QC samples: 
 

9.2.1.4.1 Preparation bench sheets? 
 

9.2.1.4.2 Count sheets? 
 

9.2.1.4.3 EDXA Spectra? 
 

9.2.1.4.4 ED pattern micrographs? 
 

9.2.1.4.5 QC results (i.e., blanks)? 

 
 

 
 

 
 

 
 
 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 
 
 

 
 

 
 

 
 

 
 

 

 
 
 
 
 
 
 
 
 
 
Not available for indirect 
preparation procedures. 

9.2.2 Are all deliverables reviewed for completeness and accuracy prior to 
being submitted: 

 
9.2.2.1 Hard copy deliverables? 

 
9.2.2.2 Electronic deliverables? 

 
 
 

 
 

 

 
 
 

 
 

 

 

9.2.3 Are all reviews documented?   
Refer to Finding No. 14 of the 
Summary On-site Audit Report. 

9.3 Data Storage and Archiving    

9.3.1 Are electronic files saved onto two separate media on each day of data 
acquisition? 

 
 

 
 

 

9.3.2 Are all hardcopy data stored in a secured location with limited access 
(e.g., locking file cabinet)? 

 
 

 
 

 

Additional comments: 
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10.0 QUALITY ASSURANCE/QUALITY CONTROL Yes No Comments 

10.1 Laboratory Certifications    

10.1.1 Is the laboratory accredited for asbestos analysis under the National 
Voluntary Laboratory Accreditation Program (NVLAP)? 

 
10.1.1.1 If yes, when was the last inspection:   Good through 2009-06-30  

 
 

 
 

 
NVLAP Lab Code:  101235-0 

10.1.2 Is the laboratory accredited for asbestos analysis under the American 
Industrial Hygiene Association (AIHA), and does it participate in the 
National Institute for Occupational Safety and Health (NIOSH) 
Proficiency Analytical Testing (PAT) Program? 

 
10.1.2.1 If yes, when was the last inspection:   Good through 2007-10-01  

 
 
 

 

 
 
 

 

 
 
 
Laboratory ID:  100655 

10.1.3 Does the laboratory possess other certifications?    

Additional Certifications 

State/Agency Certification No. Expiration Date 

 
 
 
 

For a complete list of additional certifications and accreditations go to http://www.mastest.com 

10.2 Libby Conflict of Interest Disclosure Policy Yes No Comments 

10.2.1 Does the laboratory abide by the following Libby Project Conflict of 
Interest disclosure policies: 

 
10.2.1.1 The laboratory cannot perform asbestos work for clients/consultants 

who (directly or indirectly) represent WR Grace and/or RJ Lee.  In 
addition, Libby and Libby Sister site samples collected by entities 
other than EPA or EPA contractors cannot be analyzed by the 
laboratory without explicit consent from EPA (via CDM)? 

 
10.2.1.2 The laboratory cannot perform asbestos work for other sites or 

clients if it will impact the capacity to perform quality and timely 
analytical work for the Libby site? 

 
 
 
 
 
 
 

 
 
 
 

 

 
 
 
 
 
 
 

 
 
 
 

 

 

10.2.2 Has the laboratory provided a signed acknowledgement statement of 
these policies on company letterhead? 

 
NA 

 
NA 

 
Not reviewed by Audit Team. 

Additional comments: 
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10.0 QUALITY ASSURANCE/QUALITY CONTROL Yes No Comments 

10.3 Training    

10.3.1 Have all analysts undergone training on the proper usage of the 
equipment and instrumentation used in the respective areas: 

 
10.3.1.1 PCM? 

 
10.3.1.2 PLM? 

 
10.3.1.3 TEM? 

 
 
 

 
 

 
 

 

 
 
 

 
 

 
 

 

 

10.3.2 Have all analysts demonstrated proficiency through the preparation 
and/or analysis of standards or samples of known values? 

 
 

 
 

 

10.3.3 Has the laboratory successfully completed the training/ mentoring 
program prior to the analyzing Libby field samples: 

 
10.3.3.1 Has the laboratory established a reference library of LA EDXA and 

BIR-1-G spectra? 
 

10.3.3.1.1 Are the spectra instrument-specific? 
 

10.3.3.2 Are all applicable TEM analysts familiar with the following Libby-
specific materials: 

 
10.3.3.2.1 Project-specific method deviations? 

 
10.3.3.2.2 Project-specific visual aids and documents? 

 
10.3.3.2.3 Project-specific QAPP? 

 
10.3.3.2.4 Project-specific SAPs? 

 
 
 
 

 
 

 
 
 
 
 

 
 

 
 

 
 

 

 
 
 
 

 
 

 
 
 
 
 

 
 

 
 

 
 

 

 

10.3.4 Does the laboratory participate in weekly conference calls?    

10.3.5 Is all Libby-specific (mentoring) training recorded and maintained in 
analyst-specific files? 

 
 

 
 

Refer to Finding No. 16 of the 
Summary On-site Audit Report. 

10.4 Internal Audits    

10.4.1 Are internal audits conducted on an annual basis using an appropriate 
checklist? 

 
10.4.1.1 Are internal audit reports available for review? 

 
 

 
 

 
 

 
 

 

10.4.2 Can the laboratory demonstrate the sequence of problem identification, 
corrective action, and resumption of duties? 

 
 

 
 

Refer to Finding No. 15 of the 
Summary On-site Audit Report. 

Additional comments: 
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10.0 QUALITY ASSURANCE/QUALITY CONTROL Yes No Comments 

10.5 Quality Records    

10.5.1 Are SOPs available in the applicable areas for all laboratory-specific 
procedures? 

 
 

 
 

 

10.5.2 Does the laboratory have a Quality Assurance Manual/Plan?    

10.5.3 Are all deviations from project-specific SOPs, modifications, and 
guidance documents recorded on a Libby Asbestos Project Record of 
Modification Form to Laboratory Activities? 

 
 

 

 
 

 

 

10.6 Environmental Controls/Laboratory Monitoring    

10.6.1 Does the laboratory conduct an environmental monitoring program?    

10.6.2 Are ambient air and dust samples collected and analyzed by TEM to 
ensure laboratory cleanliness? 

 
10.6.2.1 How often and in what areas are air and/or dust samples collected? 

 
10.6.2.2 Are records of laboratory monitoring results available? 

 
 

 
--- 
 

 

 
 

 
--- 
 

 

 

Additional comments: 
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EXECUTIVE SUMMARY 
 
An asbestos on-site laboratory audit was performed at Reservoir Environmental, Inc. in Denver, 
Colorado on September 30 and October 1, 2008 in support of the Libby Asbestos Site and Libby 
Action Plan (LAP).  Areas assessed include facilities, equipment, personnel, and documentation 
as related to the laboratory’s capability to process samples for asbestos testing in accordance 
with Libby-specific requirements for Libby Amphibole (LA) analysis and quality assurance.  The 
laboratory has been receiving asbestos samples from the Libby site since 1999, including air, 
soil, water, dust, and tree bark for analysis by Transmission Electron Microscopy (TEM) and 
Polarized Light Microscopy (PLM). 
 
The audit determined the laboratory facility to be secure and clean with sufficient space to 
receive, process, prepare, and analyze bulk and air samples by Phase Contrast Microscopy 
(PCM), TEM, and PLM methodologies.  The laboratory currently has two transmission electron 
microscopes, each equipped with an Energy Dispersive X-ray (EDX) system; more than five 
polarized light microscope work stations, each with a stereomicroscope for preliminary sample 
examination; and two phase contrast microscopes equipped with an automated system which 
randomly selects the graticule fields to be analyzed. 
 
There were ten observations identified during the laboratory evaluation, none of which were 
perceived by the Audit Team to be significant, but all require corrective action.  Laboratory 
management had initiated or applied corrective action to seven of the ten observations.  
Observations by the Audit Team included the failure to calibrate select equipment used to 
prepare and analyze samples; the traceability of calibration data to the associated 
instrumentation; the use of undefined acronyms to document sample preparation information; 
the improper use of a data review checklist; and various deficiencies associated with document 
control. 
 
The laboratory technicians and analysts demonstrated proficiency and professionalism 
throughout the audit process, readily answering all questions posed by the Audit Team.  
Laboratory management was quick to respond to the Audit Team’s observations, initiating 
corrective action to seven of the ten observations prior to the completion of the laboratory 
evaluation. 
 
During the audit debriefing, it was determined that the laboratory has a scanning electron 
microscope (SEM).  At the request of Mary Goldade, who had participated in the debriefing via 
conference call, the Audit Team performed a cursory review of their capabilities in this area prior 
to departing.  Although no formal observations are provided in this report, a description of the 
laboratory’s general SEM capabilities is provided. 
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LABORATORY INFORMATION AND AUDIT SCOPE 
 
This report summarizes the findings of an asbestos on-site laboratory audit of Reservoir 
Environmental, Inc. in Denver, Colorado conducted on September 30 and October 1, 2008.  
The audit was conducted in support of the US Environmental Protection Agency (USEPA) Libby 
Asbestos Site activities and Libby Action Plan (LAP) and involved an evaluation of the 
laboratory’s ability to process samples and data in accordance with the provided Libby-specific 
guidance documents.  Shaw Environmental, Inc. Quality Assurance Technical Support (QATS) 
staff participation in the on-site audit and subsequent preparation of this report was performed 
under Sub-task 3, Task 2, TO 2019, under QATS Contract EP-W-06-005. 
 
Detailed information regarding the subject laboratory is as follows: 
 
 

Dates of On-site: September 30, 2008 - October 1, 2008 
 

Laboratory: Reservoir Environmental, Inc. 
5801 Logan Street 
Denver, Colorado 80216 
303.964.1986 

 
President: Jeanne Spencer Orr 

 
Audit Team 

 
US EPA: Brian Brass, USEPA Emergency Response Team (ERT) 
 
Shaw QATS: Michael P. Lenkauskas, CQA, Lead Auditor 

 
 
The Audit Team, comprised of USEPA ERT and Shaw Environmental, Inc. QATS personnel, 
performed the technical and evidentiary aspects of the on-site audit.  The technical part of the 
audit involved an evaluation of the Contractor’s facilities, personnel, and capabilities to process 
samples and data as described in the Libby-specific guidance documents.  Processes evaluated 
included sample receipt, sample storage, sample tracking, sample preparation, sample analysis, 
data review, and data package assembly.  Laboratory instrumentation and equipment were 
inspected for proper maintenance and calibration, and laboratory personnel were interviewed to 
determine proficiency in their assigned responsibilities.  Specific instrumentation and areas 
inspected included Phase Contrast Microscopy (PCM), Transmission Electron Microscopy 
(TEM), Polarized Light Microscopy (PLM), Scanning Electron Microscopy (SEM), and the 
capability to provide the required electronic data deliverable (EDD). 
 
The evidentiary part of the evaluation involved an assessment of laboratory documentation for 
accuracy, completeness, and defensibility.  The Laboratory Quality Assurance Manual (QAM) 
and standard operating procedures (SOPs) were assessed for availability and accuracy to the 
observed procedures.  In addition, instrument calibration and maintenance logbooks were 
reviewed for completeness, traceability, and accuracy.  During the course of the audit, the Libby 
Site and Libby Action Plan – Specific Asbestos Laboratory On-site Audit Checklist was 
completed by the QATS Audit Team.  The checklist is provided as an attachment to this report. 
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AUDIT FINDINGS 
 
Facilities 
 
The laboratory facility has sufficient space to receive and process samples with separate areas 
for bulk and air sample preparation; two functioning transmission electron microscopes with 
Energy Dispersive X-ray (EDX) system; a scanning electron microscope; two phase contrast 
microscopes; and more than five polarized microscope work stations.  In addition to space and 
instrumentation, the facility has both positive and negative pressure hoods, which are ventilated 
to outside the laboratory through a HEPA-filter, and a system used for both sample tracking and 
providing the necessary hardcopy and electronic deliverables.  There were no observations by 
the Audit Team with regards to the facility’s instrumentation, laboratory security, air monitoring, 
and the archiving of electronic data. 
 
Project Management 
 
Through the use of written procedures, internal communication, and Libby-specific analytical 
requirement tables posted in the respective areas, the laboratory efficiently processes samples 
received from Libby operable units as described in the Libby guidance documents.  In addition, 
the applicable Libby-specific SOPs and Request for Modification to Laboratory Activities are 
available to laboratory personnel in three-ring binders.  There were no observations by the Audit 
Team of the laboratory’s processes for adequately managing samples received from Libby 
operable units. 
 
Sample Receipt, Log-in, Storage, and Chain-of-Custody 
 
Samples are received, inspected, processed, and distributed by the Sample Coordinator during 
normal business hours.  During non-business hours, sample packages are dropped in a locked 
drop box and processed the next business day.  A Laboratory Information Management System 
(LIMS) Sample Tracker is used to assign unique laboratory identification numbers and track 
sample progress.  The Sample Coordinator demonstrated to the Audit Team the procedures 
used to inspect, process, and distribute samples to the applicable work areas.  She clearly 
described her duties which were consistent with the written procedures.  There were no 
observations by the Audit Team of the laboratory’s processes for receiving and processing 
samples for preparation and analysis. 
 
Fiber Analysis by Phase Contrast Microscopy (PCM) 
 
Phase Contrast Microscopy analyses on samples from Libby Operable Units typically require a 
short turn-around-time and have, therefore, been primarily analyzed at the EMSL Laboratory in 
Libby, MT.  Because Reservoir has received ambient air monitoring samples from the CDM 
Close Support Facility (CSF) for PCM analysis, these capabilities were evaluated by the Audit 
Team.  The laboratory has two phase contrast microscopes, each of which is equipped with an 
automated, gear-driven system for random selection of graticule fields and certified through the 
American Industrial Hygiene Association (AIHA).  The Audit Team found the PCM area to be 
clean and organized; the instrumentation well-maintained; and the quality of the documentation 
reviewed acceptable.  The analyst demonstrated proficiency and professionalism during the 
audit process, clearly describing his duties to the Audit Team.  There were two observations by 
the Audit Team concerning instrument calibration and calibration traceability: 
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1. At the time of the evaluation, documentation of calibrations performed on phase contrast 
microscopes was not traceable to the associated microscopes.  Although microscope 
calibrations are performed on a daily basis, or prior to use, the calibration data were 
recorded on a bench sheet that did not include the identification of the microscope 
calibrated.  Prior to the audit debriefing, laboratory management provided the Audit 
Team with a revised form which included a field to record the microscope identification 
number.  The requirement to document maintenance, service, and calibration verification 
of instrumentation is described in Section VII.B of the Laboratory QAM.  Copies of the 
original form and the revised form are provided as enclosures.  Refer to Checklist Nos. 
5.4.4 and 5.9.1 and Enclosures 1A-1B. 

 
Recommended Corrective Action – Perform the necessary follow-up to ensure that 
the revised form is used to record the microscope identification when calibrations are 
performed. 

 
2. The Hacker Instrument (H/I) Swift Point Counter systems, which are used to randomly 

select graticule fields and tally fibers/field counts during PCM analysis, are not 
calibrated.  The H/I Swift Point Counter system has various buttons representing a 
number of fibers, which are pressed to indicate the number of countable fibers observed 
in that field during analysis.  However, calibration, or verification that the instrument is 
properly tallying the observed fibers, is not performed.  Prior to the audit debriefing, 
laboratory management provided the Audit Team with a revised form which includes a 
field to record the calibration of the Swift Point Counter, but not a procedure for how the 
calibration will be performed.  The requirement to document maintenance, service, and 
calibration verification of instrumentation is described in Section VII.B of the Laboratory 
QAM.  Copies of the original form and the revised form are provided as enclosures.  
Refer to Checklist Nos. 5.6.2 and 5.9.1 and Enclosures 2A-2B. 

 
Recommended Corrective Action – In addition to providing a field on the form for 
documenting the calibration of the Swift Point Counters, develop the calibration 
procedure to include the frequency at which the calibration will be performed. 

 
Sample Preparation for Analysis by Transmission Electron Microscopy (TEM) 
 
The laboratory has the equipment and staff needed to prepare various sample matrices for TEM 
analysis, including air, dust, and water, and the capability to prepare samples by the procedures 
in the Libby-specific guidance documents.  The preparation technician demonstrated to the 
Audit Team the preparation of air samples using a direct preparation technique and also 
described indirect techniques used for other matrices.  Note that the laboratory performs the 
additional step of carbon coating TEM grid prior to use.  This allows application of a thinner 
layer of carbon to prepared samples; thereby improving the quality of the diffraction patterns 
obtained.  The Audit Team found the TEM preparation area to be clean and organized.  The 
sample preparation technician interviewed demonstrated proficiency and professionalism during 
the audit process.  The following are observations by the Audit Team concerning instrument 
calibration, record keeping, and the application of undocumented direction from the client: 
 

3. The drying oven is neither calibrated nor has an instrument-specific logbook to record 
calibration and maintenance activities.  The drying oven may be needed to dry Libby 
samples and prepared samples at specified temperature ranges.  A drying temperature 
requirement of 40 - 60º Celsius is specified in Section 4.1 of project-specific SOP EPA-
Libby-10 – Analysis of Waste Bark and Wood Chip Samples for Fibrous Amphibole.  The 
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laboratory follows this SOP for processing Libby samples.  Refer to Checklist No. 
6.4.1.1. 

 
Recommended Corrective Action – Prior to drying samples according to SOPs with 
specified drying temperature, ensure that the drying oven has been calibrated to achieve 
the specified temperature and that an instrument-specific logbook to record calibration 
and maintenance activities is available. 

 
4. The DIC A-200DS balance (serial # 52967), located in the air sample preparation area 

and used to weigh air filter samples as part of the monthly plasma asher calibration 
procedure, is neither calibrated prior to use nor certified on an annual basis by an 
outside technician.  In response to the observation, laboratory management has taken 
the balance in question out of service and will utilize in its place the daily calibrated 
Ohaus GA 200D balance (serial # 3434) located in the metals laboratory.  A copy of the 
laboratory TEM instrument maintenance log, indicating that balance DIC A-200DS (serial 
# 52967) was taken out of service on September 30, 2008, is provided as an enclosure.  
The requirement to document maintenance, service, and calibration verification of 
instrumentation is described in Section VII.B of the Laboratory QAM.  Refer to Checklist 
Nos. 6.4.2.2 and 6.4.2.3 and Enclosure 4. 

 
Recommended Corrective Action – Ensure the availability of documentation for the 
calibration of all balances used to measure samples, prepared samples, reference 
materials, and other materials which could influence sample results. 

 
5. The naming convention or code used by the laboratory to document the level of dilutions 

and serial dilutions cannot be interpreted without reference to definitions or a key.  The 
dilutions are performed to prepare the necessary secondary filters during the indirect 
preparation procedure.  This data could be requested for validation, verification, or 
litigation by an outside agency; therefore, it is important that all recorded data be clear, 
concise, and legible.  Refer to Checklist No. 6.16.1. 

 
Note:  Although not verified by the Audit Team prior to the completion of the laboratory 
evaluation, laboratory management stated that “a page was inserted into the master 
logbook explaining comments and records.” 

 
Recommended Corrective Action – Ensure that all data are clear, concise, legible, 
and recorded in manner which will allow for accurate interpretation by third party data 
reviewers. 

 
6. On June 29, 2007, an e-mail from CDM to Libby support laboratories, including 

Reservoir Environmental, was transmitted to the current laboratory team directing them 
to use either 345 mm2 or 346 mm2 as the effective filtration area (EFA) for the 
disposable filters used when preparing secondary filters by the Libby-specific indirect 
preparation technique.  However, this e-mail neither states the vendor nor the part 
number, creating the potential that a different disposable funnel with a different EFA 
could be used by one of the laboratories.  A copy of the e-mail, which was transmitted to 
EMSL Analytical, Reservoir Environmental, Materials Analytical Services, Batta 
Environmental, and Hygeia Laboratories, is provided as an enclosure.  Refer to 
Checklist Nos. 6.7.3.3 and 6.8.4.2 and Enclosure 6. 
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Recommended Corrective Action – Initiate (through the Libby laboratory team) a 
Request for Modification to Laboratory Activities that specifies the vendor and part 
number of the disposable filter referenced in the e-mail, which was measured by the 
participating laboratories to determine an appropriate EFA. 

 
Asbestos Analysis by Transmission Electron Microscopy (TEM) 
 
The evaluation of the TEM area included an assessment of the laboratory’s capabilities with 
regard to the analysis of TEM grids as described in the Libby-specific guidance documents; a 
review of instrument maintenance and calibration records; the availability of reference materials, 
including Libby amphibole spectra and BIR-1G daily analyses; and an assessment of TEM 
analyst’s proficiency.  The laboratory has two TEM systems, each equipped with an EDX 
system for elemental analysis, and an efficient system for tracking the frequency of quality 
control analyses.  The analyst interviewed during the evaluation demonstrated a good 
understanding of the standard techniques for identifying and recording asbestos structures and 
answered all questions posed by the Audit Team in a professional manner.  The following are 
observations by the Audit Team concerning record keeping and document control: 
 

7. Although the analyst indicated that each transmission electron microscope is aligned 
daily as described in the laboratory written procedures, documentation of this activity is 
not maintained.  The requirement that documentation be maintained for the daily 
alignment of each transmission electron microscope is described in Section 5.4.2 of the 
Laboratory TEM SOP.  Refer to Checklist No. 7.5.5. 

 
Note:  Although not verified by the Audit Team prior to the completion of the laboratory 
evaluation, laboratory management stated that they had revised their TEM count sheets 
to serve as a record for the daily transmission electron microscope alignment checks. 

 
Recommended Corrective Action – Ensure that all calibration activities are recorded in 
a manner which provides traceability to the applicable instrument(s) and sample 
analyses. 

 
8. A table entitled “CDM Counting Rules,” is available in the TEM area and is used to 

communicate project-specific analytical and reporting requirements to the appropriate 
laboratory staff.  The Audit Team recognizes the table as a good preventive action taken 
by the laboratory to ensure that samples are processed in a consistent and compliant 
manner.  However, the table was missing a control number and date, creating the 
potential that procedural revisions or modifications to laboratory activities might not be 
included.  Prior to the audit debriefing, laboratory management provided the Audit Team 
with a revised “CDM Counting Rules” table which included a revision date.  A copy of the 
revised table is provided as an enclosure.  Refer to Checklist No. 7.15.1 and Enclosure 
8. 

 
Recommended Corrective Action – Ensure that project-specific information provided 
on laboratory media is up to date and controlled to ensure the most current information 
is followed. 

 
Asbestos Analysis by Polarized Light Microscopy (PLM) 
 
The PLM area has more than five work stations, each equipped with a functional hood, a 
polarized light microscope, refractive index (RI) liquids, tools for manipulating samples, and a 
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stereomicroscope for preliminary sample examination.  The Audit Team found the PLM area to 
be clean and organized; the instrumentation well-maintained; and the system for tracking and 
performing quality control analyses in a timely manner efficient and well documented.  All of the 
analysts are experienced, some of which have been analyzing samples by PLM for as many as 
twenty years.  The analyst interviewed during the evaluation demonstrated both proficiency and 
professionalism during the audit process, clearly describing his duties to the Audit Team.  The 
following observation by the Audit Team concerns the traceability of microscope calibration 
documentation: 
 

9. The date on which daily calibration checks are performed on each of the polarized light 
microscopes is only recorded on the first bench sheet for each microscope.  In addition, 
the identification of the microscope is not recorded, which creates two traceability issues:  
1) The documented calibration can not be traced to the specific microscope, and 2) The 
date is only recorded on the initial analysis; therefore, calibration can not be verified for 
subsequent sample analysis.  Refer to Checklist Nos. 8.5.2 and 8.13.1 and Enclosure 9. 

 
Recommended Corrective Action – Ensure that microscope calibration activities are 
recorded in such a manner that the calibration of the microscope used for each 
individual analysis can be verified. 

 
Data Management 
 
The review of data associated with samples collected from Libby operable units is performed by 
two experienced administrative personnel, each of which peer reviews the other’s analytical 
results prior to data entry into the appropriate electronic spreadsheet.  The archival of both 
hardcopy and electronic deliverables is maintained in both a secure and easily retrievable 
manner, and the laboratory’s computer network is backed up on a frequent basis.  The following 
observation by the Audit Team concerns the completion of the project-specific PLM Standard 
Laboratory Data Package Checklist: 
 

10. The project-specific PLM Standard Laboratory Data Package Checklist is initiated during 
data review and package assembly activities by administrative personnel, and not during 
slide preparation and analysis by the analysts.  However, at least one of the items 
verified on the checklist is whether or not the analyst wipes microscope slides with lens 
paper prior to analysis, and it is not clear to the Audit Team how this is verified by 
administrative personnel during data review and package assembly activities.  A copy of 
the PLM Standard Laboratory Data Package Checklist is provided as an enclosure.  
Refer to Checklist No. 9.2.3 and Enclosure 10. 

 
Recommended Corrective Action – Ensure that each activity or item identified on the 
PLM Standard Laboratory Data Package Checklist is verified by the appropriate 
laboratory personnel. 

 
Quality Assurance/Quality Control (QA/QC) 
 
The Audit Team interviewed the Quality Assurance Officer (QAO), reviewed the Reservoir 
Environmental QAM, and performed a cursory review of recent monthly quality control reports, 
laboratory air monitoring results, non-conformance reports, laboratory certifications, internal 
audit reports, and recent NVLAP audit reports.  The QAO was professional and cooperative 
during the audit process and demonstrated an understanding of, and commitment to, the 
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laboratory’s current quality system.  There were no observations by the Audit Team concerning 
the laboratory’s quality system. 
 
Scanning Electron Microscopy (SEM) 
 
As described in the Executive Summary, after the audit debriefing and prior to departing the 
laboratory, the QATS representative performed an informal evaluation of the laboratory’s SEM 
capabilities.  The laboratory is equipped with one scanning electron microscope, which is in 
need of a jig to mount the EDXA system and is not currently operational.  The microscope is a 
Hitachi S-2460N with variable vacuum and an IXRF EDXA with digital capture and beryllium 
window.  Concerning technical proficiency, the laboratory has participated in the analysis of 
samples collected in Lower Manhattan for man-made vitreous fibers (MMVF) and the lead 
analyst has more than 25 years experience.  The laboratory also has the necessary equipment 
and reference materials to prepare samples; calibrate the instrument; and anticipates the 
instrument will be functional by the end of October 2008.  Although the laboratory appears to 
have the necessary equipment and experience to analyze samples by SEM once the instrument 
is functional, it was not evident that the necessary SOPs and instrument logbooks for 
maintenance and calibration activities are available.  The presence and acceptability of these 
documents need to be verified before samples are submitted for analysis. 
 
 
CONCLUSIONS 
 
An asbestos on-site laboratory audit of Reservoir Environmental, Inc. in Denver, Colorado was 
performed on September 30 and October 1, 2008 in support of the Libby Asbestos Site and 
Libby Action Plan.  The on-site evaluation revealed that the laboratory has sufficient space, 
analytical equipment, and personnel to receive, prepare, and analyze samples by PCM, PLM 
and TEM methodologies and is in the process of repairing their scanning electron microscope to 
allow SEM sample analysis capabilities.  The personnel interviewed are experienced and 
knowledgeable in the analysis of various matrices for asbestos and non-asbestos materials by 
PCM, PLM, TEM, and SEM.  The work spaces evaluated were clean and well organized and the 
documentation reviewed was accurate and complete. 
 
There were ten observations identified during the laboratory evaluation, none of which are 
perceived by the Audit Team to be significant, but all require corrective action.  Observations by 
the Audit Team included the failure to calibrate select equipment used to prepare and analyze 
samples; the traceability of calibration data to the associated instrumentation; the use of 
undefined acronyms to document sample preparation information; the improper use of a data 
review checklist; and various deficiencies associated with document control.  Laboratory 
management was responsive to the Audit Team’s observations, initiating or applying corrective 
action to seven of the ten deficiencies prior to the audit debriefing. 
 
All laboratory personnel interviewed were cooperative and readily answered all questions posed 
by the Audit Team.  The management of the laboratory appeared to be responsive to the 
identified deficiencies. 
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1.0 LABORATORY STATUS Yes No Comments 

1.1 Is the laboratory currently receiving samples from Libby Superfund Site 
Operable Units(s)? 

 
 

 
 

 

If “YES,” complete the following table:  

Analysis Matrices Comment 

PLM  Soil & Tree Bark  Soil from CDM-CSF. 

TEM Air, Water, Dust & Tree bark  From various operable units. 

PCM   Air  Air monitoring from CDM-CSF. 

   

 

 

2.0 LABORATORY SECURITY Yes No Comments 

2.1 Are visitors required to sign in?    

2.2 Are all entrances to the laboratory locked, except the entrance to the 
reception area? 

 
 

 
 

 

 

3.0 PROJECT INITIATION/PROJECT MANAGEMENT Yes No Comments 

3.1 Is there a designated project manager or project management team to 
ensure samples received from Libby OUs are properly processed? 

 
 

 
 

Jeanne Orr, with others filling in 
as necessary. 

3.2 Are project-specific requirements and procedures communicated to 
laboratory staff? 

 
 

 
 

 

3.3 Are modifications to laboratory activities communicated to laboratory staff?    

3.4 Are the resolutions to issues resolved during the weekly laboratory 
conference calls communicated to laboratory staff? 

 
 

 
 

 

 

4.0 SAMPLE RECEIPT, LOG-IN, STORAGE, & TRACKING Yes No Comments 

4.1 Is the sample receiving area adequate, clean, and orderly?    

4.2 Is the sample receiving area secured against unauthorized personnel?    

Personnel Interviewed 

Name Title Experience 

Dusty Crow Front Desk/Sample Custodian 1 Year 

   

Additional comments: 
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4.0 SAMPLE RECEIPT, LOG-IN, STORAGE, & TRACKING Yes No Comments 

4.3 Sample Receipt    

4.3.1 Is there a sample custodian and designated alternate responsible for 
sample receipt and log-in? 

 
 

 
 

 
Dusty Crow. 

4.3.2 Is the custodian or alternate available to receive and log-in samples at 
any time delivery services are operating? 

 
 

 
 

A drop box is available for after 
hour deliveries. 

4.3.3 Are sample shipping containers opened in a HEPA hood (as necessary) 
to both minimize personal exposure and safeguard against laboratory 
contamination (explain)? 

 
 

 

 
 

 

 
A HEPA hood is available and 
used as necessary. 

4.3.4 Does the sample custodian verify and record the following when 
inspecting shipments and reviewing documentation: 

 
4.3.4.1 Presence and condition of custody seals? 

 
4.3.4.2 Presence or absence of Chain-of-Custody (COC) records? 

 
4.3.4.3 Presence or absence of air bill sticker(s)? 

 
4.3.4.4 Sample condition? 

 
4.3.4.5 Presence of packaging or packing material which could compromise 

samples (i.e., vermiculite & polystyrene)? 
 

4.3.4.6 Problems/discrepancies between samples, documentation, client 
requests, etc.? 

 
4.3.4.7 Bulk and air samples received separately? 

 
 
 

 
 

 
 

 
 

 
 
 

 
 
 

 
 

 

 
 
 

 
 

 
 

 
 

 
 
 

 
 
 

 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Recorded on Reservoir internal 
chain-of-custody. 

4.3.5 Are (COC) records signed and dated at the time of sample receipt?    

4.3.6 Is a system in place to contact the client in case of absent 
documentation, or discrepancies between COCs, client requests, etc.? 

 
 

 
 

 

4.3.7 Are subsequent resolutions to problems and discrepancies documented?   
Recorded on Reservoir internal 
chain-of-custody. 

4.4 Sample Identification    

4.4.1 Are sample receipt identification logbooks, or a LIMS, used to log-in 
samples and assign unique laboratory identification numbers? 

 
4.4.1.1 Does the logbook or logging system serve as a direct cross-

reference between laboratory ID numbers and client ID numbers? 

 
 

 
 

NA 

 
 

 
 

NA 

 
Sample Tracker. 

4.4.2 When samples are split in the laboratory, is there a method in place to 
assign laboratory numbers to track the sample back to the original 
sample? 

 
 

 

 
 

 

 
 
Performed at bench level. 

Additional comments: 
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4.0 SAMPLE RECEIPT, LOG-IN, STORAGE, & TRACKING Yes No Comments 

4.5 Sample Storage    

4.5.1 Are storage facilities sufficient?    

4.5.2 Is the sample storage area secured to prevent entry of unauthorized 
personnel? 

 
 

 
 

 

4.5.3 Does the sample custodian keep storage logbooks?    

4.5.4 Are samples easy to locate from logbook references?    

4.6 Sample Tracking    

4.6.1 Is a system in place to keep track of samples and prepared samples 
entering and leaving the storage, sample preparation, and analysis 
areas? 

 
 

 

 
 

 

 

4.6.2 Are the retention and/or disposal of unused portions of samples and 
prepared samples documented? 

 
 

 
 

 

4.7 Standard Operating Procedures (SOPs)    

4.7.1 Do laboratory personnel have access to current project-specific SOPs, 
laboratory modifications, and other pertinent guidance documents? 

 
 

 
 

 
Available in binder. 

4.7.2 Are the applicable laboratory SOPs available and followed by laboratory 
personnel (list)? 

 
 

 
 

 

Document Title Control No. Description 

Laboratory QAM Revised 09/2008 Section IV 

   

   

   

4.8 Document Control: Yes No Comments 

4.8.1 Are all logbooks, notebooks, forms, or other laboratory documents 
legible, accurate, and complete (list)? 

 
 

 
 

 

Document Title Description/Comments 

NA Internal Chain-of-Custody used by the laboratory. 

  

  

  

Additional comments: 
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5.0 PHASE CONTRAST MICROSCOPY (PCM) Yes No Comments 

5.1 Is the PCM area adequate, clean, and orderly?    

5.2 Are steps taken to prevent the cross-contamination of equipment, supplies, 
and reagents? 

 
 

 
 

A blank is processed for each 
100 samples prepared. 

Personnel Interviewed 

Name Title Experience 

Nathan DelHeirro PCM Analyst 5 Years 

   

5.3 Methods and Libby-Specific Guidance Documents Yes No Comments 

5.3.1 Are the applicable guidance documents available for reference:  
 

5.3.1.1 NIOSH Method 7400 (Issue 2), 1994? 

 
 

 

 
 

 

 

5.3.2 Laboratory Modification LB-000015: 
 

5.3.2.1 Overload rejection criteria of > 25%? 
 

5.3.2.2 If samples are visibly overloaded or contain lose debris, is an 
indirect preparation performed? 

 
5.3.2.3 Is the observance of non-countable long fibers noted? 

 
 

 
 
 

 
 

 

 
 

 
 
 

 
 

 

 
 
This only applies to Libby air 
samples and not the air 
samples received from the 
CDM-CSF. 

5.4 Equipment    

5.4.1 Are the microscopes used to analyze samples equipped with the 
following: 

 
5.4.1.1 Positive phase contrast, with green or blue filter? 

 
5.4.1.2 Adjustable field iris? 

 
5.4.1.3 Eyepiece (8 to 10X)? 

 
5.4.1.4 Phase magnification (40 to 45X)? 

 
5.4.1.5 Walton-Beckett Graticule? 

 
5.4.1.6 Stage micrometer with 0.01 mm subdivisions? 

 
 
 

 
 

 
 

 
 

 
 

 
 

 

 
 
 

 
 

 
 

 
 

 
 

 
 

 

Microscopes are also equipped 
with HI (Hacker Instrument) 
counter/stage micrometer 
driver. 

5.4.2 Are microscope and phase ring alignment checks conducted daily?    

5.4.3 Are resolution checks performed weekly using an HSE/NPL slide?   Performed daily. 

5.4.4 Are maintenance and calibration activities recorded in microscope-
specific logbooks? 

 
 

 
 

Refer to Finding No. 1 of the 
Summary On-site Audit Report. 

5.5 Sample Preparation    

5.5.1 Are filters prepared as described in the applicable method(s)?   Acetone vaporizer is used. 

Additional comments: 
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5.0 PHASE CONTRAST MICROSCOPY (PCM) Yes No Comments 

5.6 Sample Analysis    

5.6.1 Are the appropriate counting rules used (A or B)?    

5.6.2 How are the fields and fibers tracked and recorded? --- --- 
Refer to Finding No. 2 of the 
Summary On-site Audit Report. 

5.7 Quality Control    

5.7.1 Is each analyst provided a minimum of one reference slide per work 
day? 

 
 

 
 

 

5.7.2 Are recounts analyzed at a frequency of 1 per 10 samples analyzed? 
 

5.7.2.1 Are recounts performed by the same analysts on the same 
microscope? 

 
 
 

 

 
 
 

 

Ranges are established 
monthly and available at the 
PCM work station. 

5.8 Standard Operating Procedures (SOPs)    

5.8.1 Do laboratory personnel have access to current project-specific SOPs, 
laboratory modifications, and other pertinent guidance documents? 

 
 

 
 

 
Available in binder. 

5.8.2 Are the applicable laboratory SOPs available and followed by laboratory 
personnel (list)? 

 
 

 
 

 

Document Title Control No. Description 

   

   

   

5.9 Document Control Yes No Comments 

5.9.1 Are all logbooks, notebooks, forms, or other laboratory documents 
legible, accurate, and complete (list)? 

 
 

 
 

Refer to Finding Nos. 1 and 2 of 
the Summary On-site Audit 
Report. 

Document Title Description/Comments 

PCM Count Sheet Revised 9/21/2005 

PCM Count Sheet Revised 9/30/2008 

  

  

Additional comments: 
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

6.1 Are the grid preparation areas adequate, clean, and orderly?    

6.2 Are bulk samples prepared in an area separate from that used to prepare 
air and dust samples? 

 
 

 
 

 

6.3 Are steps taken to prevent the cross-contamination of equipment, supplies, 
and reagents? 

 
 

 
 

 

Personnel Interviewed 

Name Title Experience 

Nathan DelHeirro TEM Analyst 5 Years 

   

   

6.4 Equipment Yes No Comments 

6.4.1 Drying oven & muffle furnace: 
 

6.4.1.1 Checked routinely and recorded in a permanent logbook?  

 
 

 

 
 

 

 
Refer to Finding No. 3 of the 
Summary On-site Audit Report. 

6.4.2 Analytical balances: 
 

6.4.2.1 Located away from drafts and areas subjected to rapid temperature 
changes? 

 
6.4.2.2 Checked routinely and recorded in a permanent logbook? 

 
6.4.2.3 Calibrated within the last 12 months by a certified technician? 

 
 
 

 
 

 
 

 

 
 
 

 
 

 
 

 

 
 
 
 
 
Refer to Finding No. 4 of the 
Summary On-site Audit Report. 

6.4.3 Plasma Asher: 
 

6.4.3.1 Calibrated on a routine basis? 
 

6.4.3.2 Checked routinely and recorded in a permanent logbook? 

 
 

 
 

 

 
 

 
 

 

 
 
Calibrated in September 2008. 

6.4.4 Sputter Coater (Vacuum evaporator): 
 

6.4.4.1 Checked routinely and recorded in a permanent logbook? 

 
 

 

 
 

 

 

6.4.5 Ventilation Hoods: 
 

6.4.5.1 Checked routinely and recorded in a permanent logbook? 

 
 

 

 
 

 

 

Additional comments: 
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

6.5 Preparation of Air Filters    

6.5.1 What method(s) does the laboratory use to prepare air samples for TEM 
analysis: 

 
6.5.1.1 40 CFR, Chapter 1, Part 763, Subpart E (AHERA)? 

 
6.5.1.2 ISO 10312:1195 E - Determination of Asbestos Fibers? 

 
 
 

 
 

 

 
 
 

 
 

 

 

6.5.2 LB000053 – Is indirect preparation performed on air samples which are 
visibly overloaded or contain loose debris? 

 
 

 
 

 

6.5.3 Are filters collapsed (cleared) by the “hot block” or a similar technique 
(describe technique)? 

 
 

 
 

 
Hot block is used. 

6.5.4 Is plasma etching performed on collapsed filters? 
 

6.5.4.1 Is a 10% layer of the collapsed surface removed during etching? 

 
 

 

 
 

 

 

6.5.5 Once the filters have been collapsed, are samples transferred to a 
vacuum evaporator for application of a 1 to 5 mm section of graphite 
rod? 

 
 

 

 
 

 

 

6.5.6 Are excised filter sections placed, carbon side down, on the 
appropriately labeled grid, and cleared using a Jaffe Washer or an 
equivalent technique (describe)? 

 
 

 

 
 

 

 
 
Condensation washer is used. 

6.5.7 Are samples checked for remaining filter residue after clearing? 
 

6.5.7.1 If residue remains, is condensation washing or an equivalent 
technique used (describe technique)? 

 
 
 

 

 
 
 

 

 
 
 
Condensation washer is used. 

Additional comments: 
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

6.6 Dust Sample Preparation    

6.6.1 What method(s) does the laboratory use to prepare dust samples for 
TEM analysis: 

 
6.6.1.1 ASTM D 5755-03 - Microvacuum Sampling and Indirect Analysis of 

Dust by TEM? 

 
 
 
 

 

 
 
 
 

 

 

6.7 Libby-Specific Indirect Sample Preparation without Ashing    

6.7.1 Are the applicable Libby guidance documents available for reference: 
 

6.7.1.1 SOP EPA-Libby-08 (Rev. 0) - Indirect Preparation of Air and Dust 
Samples for TEM Analysis? 

 
 
 

 

 
 
 

 

 

6.7.2 LB000053 – Is indirect preparation without ashing performed on non-
investigative samples with the applicable sample prefix codes? 

 
 

 
 

 

6.7.3 Sample filtration: 
 

6.7.3.1 Are air cassettes examined for loose material? 
 

6.7.3.1.1 If loose material or uneven loading is not evident, is a portion of 
the air samples retained? 

 
6.7.3.1.2 If loose material is evident, is it filtered along with the air filter? 

 
6.7.3.2 Are air filters, loose material, and dust rinsed into a beaker and 

brought to a final volume of 100 ml with particle-free water?  
 

6.7.3.2.1 Adjusted to a pH of 3-4 with a 10% solution of glacial acetic 
acid? 

 
6.7.3.2.2 Sonicated for 3 minutes and allowed to settle for 2 minutes prior 

to filtering? 
 

6.7.3.3 Are the appropriate aliquots of filtrate passed through a disposable 
25 mm filter assembly with a 0.2 µm MCE filter with a 5.0 µm MCE 
support pad? 

 
6.7.3.3.1 Are three secondary filters prepared using 50 ml, 25 ml and 10 

ml, with greater or lesser volumes acceptable for overloaded air 
samples? 

 
 

 
 
 

 
 

 
 
 

 
 
 

 
 
 

 
 
 
 

 
 
 
 

 

 
 

 
 
 

 
 

 
 
 

 
 
 

 
 
 

 
 
 
 

 
 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Refer to Finding No. 6 of the 
Summary On-site Audit Report. 
 
Dilutions are performed as 
required. 

6.7.4 Are serial dilutions performed as necessary?    

6.7.5 Are TEM grids prepared as described in Section 6.5 of this checklist?    

Additional comments: 
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

6.8 Libby-Specific Indirect Sample Preparation with Ashing    

6.8.1 Are the applicable Libby guidance documents available for reference: 
 

6.8.1.1 SOP EPA-Libby-08 (Rev. 0) - Indirect Preparation of Air and Dust 
Samples for TEM Analysis? 

 
6.8.1.2 LB000053 – Is indirect preparation with ashing performed on 

investigative samples with the applicable sample prefix codes? 

 
 
 

 
 
 

 

 
 
 

 
 
 

 

 

6.8.2 Initial filtration: 
 

6.8.2.1 Are air cassettes examined for loose material? 
 

6.8.2.1.1 If loose material or uneven loading is not evident, is a portion of 
the air samples retained? 

 
6.8.2.1.2 If loose material is evident, is it filtered and ashed along with the 

air filter? 

 
 

 
 
 

 
 
 

 

 
 

 
 
 

 
 
 

 

 

6.8.3 Ashing: 
 

6.8.3.1 Are filters covered with aluminum foil and placed in a plasma 
asher? 

 
6.8.3.1.1 Is the plasma asher operated at minimum power? 

 
6.8.3.1.2 Is 100% ashing confirmed by visual observation? 

 
 
 

 
 

 
 

 

 
 
 

 
 

 
 

 

 

6.8.4 Final filtration: 
 

6.8.4.1 Is ash residue rinsed into a beaker and brought to a final volume of 
100 ml with particle-free water? 

 
6.8.4.1.1 Adjusted to a pH of 3-4 with a 10% solution of glacial acetic 

acid? 
 

6.8.4.1.2 Sonicated for 3 minutes and allowed to settle for 2 minutes prior 
to filtering? 

 
6.8.4.2 Are the appropriate aliquots of filtrate passed through a disposable 

25 mm filter assembly with a 0.2 µm MCE filter with a 5.0 µm MCE 
support pad? 

 
6.8.4.3 Are three secondary filters prepared using 50 mL, 25 mL and 10 

mL, with greater or lesser volumes acceptable for overloaded air 
samples? 

 
 
 

 
 
 

 
 
 

 
 
 
 

 
 
 
 

 

 
 
 

 
 
 

 
 
 

 
 
 
 

 
 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
Refer to Finding No. 6 of the 
Summary On-site Audit Report. 
 
Dilutions are performed as 
required. 

6.8.5 Are serial dilutions performed as necessary?    

6.8.6 Are TEM grids prepared as described in Section 6.5 of this checklist?    

Additional comments: 
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

6.9 Water Sample Preparation    

6.9.1 What method(s) does the laboratory use to prepare water samples for 
TEM analysis: 

 
6.9.1.1 EPA Method 100.2 - Determination of Asbestos Structures Over 10 

µm in Length in Drinking Water? 

 
 
 
 

 

 
 
 
 

 

 

6.9.2 Are samples received and filtered by the laboratory within 48 hours of 
collection? 

 
6.9.2.1 If not, are they stored in a refrigerator until filtered? 

 
 

 
 

 
 

 
 

 

6.9.3 Is the sample hand-agitated and sonicated at low power for 15 minutes, 
and hand-agitated again before aliquots are removed? 

 
 

 
 

 

6.9.4 Are the appropriate aliquots of the original sample poured though a 25 
mm or 47 mm MCE filter (0.22 µm or smaller pore size) with an MCE 
filter (5 µm pore size) backing pad? 

 
Note: No less than 1 mL must be used as an aliquot. 

 
 

 

 
 

 

 

6.9.5 Are TEM grids prepared as described in Section 6.5 of this checklist?    

6.10 OU3 Tree Bark Sample Preparation    

6.10.1 Are the applicable Libby guidance documents available for reference: 
 

6.10.1.1 SOP Tree-Libby-OU3 (Rev. 1) – Sampling and Analysis of Tree 
Bark for Asbestos? 

 
 
 

 

 
 
 

 

This SOP is located on the 
Region 8 OU3 website, which is 
accessed with the user name 
and password provide in the 
CDM e-Room. 

6.10.2 Drying and Ashing: 
 

6.10.2.1 Are the diameter and thickness of the tree bark samples measured 
and recorded to an accuracy of ± 2mm? 

 
6.10.2.2 Is the entire tree bark sample weighed and placed in an oven for 

drying? 
 

6.10.2.2.1 Dried at 80º F until the weight stabilizes, a minimum of 6 hours, 
and weighed? 

 
6.10.2.3 Is the bark sample then covered and placed in a muffle furnace at 

450 º F for 18 hours, or until all organic matter has been removed, 
and weighed? 

 
6.10.2.3.1 Is the furnace ramped from 0º F to 450º F? 

 
 
 

NA 
 
 

NA 
 
 

NA 
 
 
 

NA 

 
 
 

NA 
 
 

NA 
 
 

NA 
 
 
 

NA 

 

Additional comments: 
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

6.10  OU3 Tree Bark Sample Preparation    

6.10.3 Acid Treatment: 
 

6.10.3.1 After adding approximately 1-2 ml of DI water, is 10-20 ml of 
concentrated HCl added until no further reaction is visible (approx. 
3-5 minutes)? 

 
6.10.3.2 Are samples diluted, transferred to a 100 ml container (with lid) and 

brought to a final volume of 100 ml with fiber-free DI water? 
 

6.10.3.3 Capped, inverted 5-6 times, and sonicated for 2 minutes in 
preparation for filtering? 

 
 
 
 

NA 
 
 

NA 
 
 

NA 

 
 
 
 

NA 
 
 

NA 
 
 

NA 

 

6.10.4 Filtration: 
 

6.10.4.1 Are 5-20 mLs of solution transferred to a second container and 
brought to a volume of 100 ml with fiber-free DI water? 

 
6.10.4.2 Are dilutions agitated (inverted 5-6 times) and filtered through a 47 

mm MCE filter (0.45 µm pore size)? 
 

6.10.4.2.1 Are additional dilutions prepared if the loading on the filter 
appears either too heavy (> 20%) or too light? 

 
 
 

NA 
 
 

NA 
 
 

NA 

 
 
 

NA 
 
 

NA 
 
 

NA 

 

6.10.5 Are TEM grids prepared as described in Section 6.5 of this checklist? NA NA  

6.11 OU3 Duff Sample Preparation    

6.11.1 Are the applicable Libby guidance documents available for reference:  
 

6.11.1.1 SOP Duff-Libby-OU3 (Rev. 0) – Sampling and Analysis of Duff for 
Asbestos? 

 
 
 

 

 
 
 

 

This SOP is located on the 
Region 8 OU3 website, which is 
accessed with the user name 
and password provide in the 
CDM e-Room. 

6.11.2 Drying and Ashing: 
 

6.11.2.1 Are the appropriate number of aluminum trays weighed and tared? 
 

6.11.2.1.1 For tracking purposes, is each tray marked with a unique 
number? 

 
6.11.2.2 Are trays filled to approximately ¾ and dried at 60º F until the 

weight stabilizes, a minimum of 10 hours, and weighed? 
 

6.11.2.3 Are dried duff samples transferred to covered pans and placed in a 
muffle furnace at 450º F for 18 hours, or until all organic matter has 
been removed, and weighed? 

 
6.11.2.4 Are ashed samples transferred to Zip-lock bags and homogenized? 

 
6.11.2.4.1 If an individual sample was split between multiple trays, was it 

combined into one Zip-lock bag? 

 
 

NA 
 
 

NA 
 
 

NA 
 
 
 

NA 
 

NA 
 
 

NA 

 
 

NA 
 
 

NA 
 
 

NA 
 
 
 

NA 
 

NA 
 
 

NA 

 

Additional comments: 
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

  6.11 OU3 Duff Sample Preparation    

6.11.3 Acid Treatment: 
 

6.11.3.1 After adding approximately 1-2 ml of DI water to 0.25 grams 
(measured to ± 0.01 g) of ashed sample, is 10-20 ml of 
concentrated HCl added until no further reaction is visible (approx. 
3-5 minutes)? 

 
6.11.3.2 Are samples diluted, transferred to a 100 ml container (with lid) and 

brought to a final volume of 100 ml with fiber-free DI water? 
 

6.11.3.3 Capped, inverted 5-6 times, and sonicated for 2 minutes in 
preparation for filtering? 

 
 
 
 
 

NA 
 
 

NA 
 
 

NA 

 
 
 
 
 

NA 
 
 

NA 
 
 

NA 

 

6.11.4 Filtration: 
 

6.11.4.1 Are 0.1 to 1.0 ml of solution transferred to a second container and 
brought to a volume of 100 ml with fiber-free DI water? 

 
6.11.4.2 Are dilutions agitated (inverted 5-6 times) and filtered through a 47 

mm MCE filter (0.45 µm pore size)? 
 

6.11.4.2.1 Are additional dilutions prepared if the loading on the filter 
appears either too heavy (> 20%) or too light? 

 
 
 

NA 
 
 

NA 
 
 

NA 

 
 
 

NA 
 
 

NA 
 
 

NA 

 

6.11.5 Are TEM grids prepared as described in Section 6.5 of this checklist? NA NA  

6.12 Dustfall Sample Preparation    

6.12.1 Are the applicable Libby guidance documents available for reference:  
 

6.12.1.1 SOP SRC-Libby-07 Analysis of Asbestos in Dustfall Samples by 
TEM? 

 
 
 

 

 
 
 

 

 

6.12.2 Sample Filtration: 
 

6.12.2.1 Is the solution from the collection cylinder poured into a clean 500 
ml graduated cylinder and brought to a final volume of 500 ml with 
fiber-free DI water? 

 
6.12.2.2 Is 250 ml of the 500 ml solution filtered through a 25 mm or 37 mm 

MCE filter (0.45 µm pore size or smaller)? 
 

6.12.2.2.1 Is a second filter prepared using a lesser volume if the dust 
loading on the secondary filter is too heavy? 

 
 
 
 

 
 
 

 
 
 

 

 
 
 
 

 
 
 

 
 
 

 

 

6.12.3 Are TEM grids prepared as described in Section 6.5 of this checklist?    

Additional comments: 
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

6.13 Grid Preparation/filtrate Storage    

6.13.1 For indirect preparations, are remaining filtrate filtered onto the 
appropriate filter(s) to be archived? 

 
 

 
 

 

6.13.2 Are all remaining filters and filter portions labeled prior to archiving?    

6.13.3 Are grid preparations stored in a dust free environment, and in a manner 
which will allow them to be easily located for analysis? 

 
 

 
 

 

6.14 Quality Control Samples    

6.14.1 LB-000029b - Are quality control samples prepared at the described 
frequency: 

 
6.14.1.1 Laboratory blanks (LB) prepared at a frequency of 4%? 

 
6.14.1.2 Re-preparations prepared at a frequency of 1%?  

 
6.14.1.2.1 Are re-preparation samples selected as described? 

 
 
 

 
 

 
 

 

 
 
 

 
 

 
 

 

 

6.15 Standard Operating Procedures (SOPs)    

6.15.1 Do laboratory personnel have access to current project-specific SOPs, 
laboratory modifications, and other pertinent guidance documents? 

 
 

 
 

 
Available in binder. 

6.15.2 Are the applicable laboratory SOPs available and followed by laboratory 
personnel (list)? 

 
 

 
 

 

Document Title Control No. Description 

TEM SOP Revised 08/2008 Section 2 

   

   

   

6.16 Document Control Yes No Comments 

6.16.1 Are all logbooks, notebooks, forms, or other laboratory documents 
legible, accurate, and complete (list)? 

 
 

 
 

Refer to Finding No. 5 of the 
Summary On-site Audit Report. 

Document Title Description/Comments 

Sample Preparation Log Sample preparation information, including dilution volumes. 

  

  

  

Additional comments: 
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7.0 TEM ANALYSIS Yes No Comments 

7.1 Are TEM areas adequate, clean, and orderly?    

7.2 Are steps taken to prevent the cross-contamination of equipment, supplies, 
and reagents? 

 
 

 
 

 

 Personnel Interviewed 

Name Title Experience 

Angie Heitger TEM Analyst 2 Years 

Norberto Zimbelman TEM Analyst 8 Years 

   

7.3 Methods and Libby-Specific Guidance Documents Yes No Comments 

7.3.1 What method(s) does the laboratory use to analyze samples TEM: 
 

7.3.1.1 40 CFR, Chapter 1, Part 763, Subpart E (AHERA)? 
 

7.3.1.2 ISO 10312:1995 E - Determination of Asbestos Fibers? 
 

7.3.1.3 ASTM D 5755-03 - Microvacuum Sampling and Indirect Analysis of 
Dust by TEM? 

 
7.3.1.4 EPA Method 100.2 - Determination of Asbestos Structures Over 10 

µm in Length in Drinking Water? 
 

7.3.1.5 EPA 600/R-93/116 - Method for the Determination of Asbestos in 
Bulk Building Materials? 

 
 

 
 

 
 
 

 
 
 

 
 
 

 

 
 

 
 

 
 
 

 
 
 

 
 
 

 

 

7.3.2 Are the applicable Libby guidance documents available for reference: 
 

7.3.2.1 SOP Tree-Libby-OU3 (Rev. 1) – Sampling and Analysis of Tree 
Bark for Asbestos? 

 
7.3.2.2 SOP Duff-Libby-OU3 (Rev. 0) – Sampling and Analysis of Duff for 

Asbestos? 
 

7.3.2.3 SOP SRC-Libby-07 Analysis of Asbestos in Dustfall Samples by 
TEM? 

 
 
 

 
 
 

 
 
 

 

 
 
 

 
 
 

 
 
 

 

 

Additional comments: 
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7.0 TEM ANALYSIS Yes No Comments 

7.4 TEM Instrumentation    

7.4.1 Does TEM instrumentation meet the following requirements: 
 

7.4.1.1 Capable of being operated at between 80 and 120 kV? 
 

7.4.1.2 Electron diffraction (ED) and energy dispersive X-ray (EDX) 
capabilities? 

 
7.4.1.3 Fluorescent screen with an inscribed or overlaid calibrated scale? 

 
 

 
 
 

 
 

 

 
 

 
 
 

 
 

 

 
 
Operated at 80 kV. 

7.4.2 Are the instruments equipped with thin film or beryllium windows (list 
below if necessary)? 

 
--- 

 
--- 

 
Beryllium 

7.4.3 Are all routine and non-routine maintenance activities recorded in 
instrument-specific logbooks? 

 
 

 
 

 

Instrument No. Make Model Capabilities 

South JEOL 100 CX EDX (IXRF) 

North JEOL 100 CX EDX (IXRF) 

    

 

7.5 Instrument Calibration Yes No Comments 

7.5.1 Is the TEM screen magnification calibrated monthly, or after service, 
using a grating replica?  

 
 

 
 

 

7.5.2 Is the ED camera constant calibrated weekly?   Calibrated monthly. 

7.5.3 Is the diameter of the cross-over (spot diameter) calibrated every three 
months? 

 
 

 
 

 

7.5.4 EDX Analyzer: 
 

7.5.4.1 Are Cu and K keV’s checked daily? 
 

7.5.4.2 Is detector resolution checked twice a year? 
 

7.5.4.3 Is Na sensitivity checked every three months? 
 

7.5.4.4 Are K-factors checked twice a year? 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 

 

7.5.5 Are instrument calibration records maintained in instrument-specific 
logbooks? 

 
 

 
 

Refer to Finding No. 7 of the 
Summary On-site Audit Report. 

Additional comments: 
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7.0 TEM ANALYSIS Yes No Comments 

7.6 Reference Materials    

7.6.1 Does the laboratory maintain a library of reference materials on all 
asbestos and other fiber types?  

 
 

 
 

 

7.6.2 Are instrument-specific reference spectra collected during the mentoring 
program available for the classification of particles observed in Libby 
field samples: 

 
7.6.2.1 USGS Glass BIR-1G (freezer milled)? 

 
7.6.2.2 Libby Amphibole? 

 
 
 
 

 
 

 

 
 
 
 

 
 

 

 

7.7 Grid Acceptance/Rejection Criteria    

7.7.1 Grid preparation rejection criteria: 
 

7.7.1.1 The replica is too dark due to poor dissolution? 
 

7.7.1.2 Replica is doubled or folded? 
 

7.7.1.3 LB-000016a (AHERA) and LB-000031a (ISO) rejection criteria: 
 

7.7.1.3.1 Replica has > 25% obscuration rejected? 
 

7.7.1.3.2 Replica has < 50 intact grid openings? 

 
 

 
 

 
 
 
 

 
 

 

 
 

 
 

 
 
 
 

 
 

 

 

7.8 AHERA    

7.8.1 Are structures identified accordingly: 
 

7.8.1.1 Structures designated Fibers (F), Bundles (B), Clusters (C) or 
Matrices (M)? 

 
7.8.1.2 Identification of asbestos structures by Electron Diffraction (ED)? 

 
7.8.1.2.1 How often are ED patterns captured and recorded? 

 
7.8.1.3 Identification of asbestos structures by Energy Dispersive X-ray 

Analysis (EDXA)? 
 

7.8.1.3.1 How often is EDXA analysis performed and recorded? 
 

7.8.1.4 Are chrysotile structures identified by either ED pattern or EDXA? 
 

7.8.1.5 Are amphibole structures identified by both ED pattern and EDXA? 

 
 
 

 
 

 
 

--- 
 
 

 
 

--- 
 

 
 

 

 
 
 

 
 

 
 

--- 
 
 

 
 

--- 
 

 
 

 

The analyst is familiar with 
Modification to Laboratory 
Activities LB-000031a, which 
described the modifications to 
the AHERA protocol. 
 
 
Performed and recorded as 
required. 
 
 
 
Performed and recorded as 
required. 

Additional comments: 
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7.0 TEM ANALYSIS Yes No Comments 

7.8  AHERA    

7.8.2 Counting/stopping rules: 
 

7.8.2.1 Are enough grid openings (GOs) counted to meet the analytical 
sensitivity required? 

 
 
 

 

 
 
 

 

 

7.8.3 Is approximately half of the pre-determined filter area analyzed on one 
grid preparation and the remaining half on a second grid preparation? 

 
 

 
 

 

7.8.4 LB-000016a- Structure counting & recording modifications: 
 

7.8.4.1 Are non-asbestos material (NAM) structures being recorded? 
 

7.8.4.2 Is “ND” used to document when no structures are detected in a grid 
opening? 

 
7.8.4.3 Samples classified as investigative or non-investigative per 

LB-000053: 
 

7.8.4.3.1 Aspect ratio of 3:1 applied for investigative samples? 
 

7.8.4.3.2 Aspect ratio of 5:1 applied for non-investigative samples? 
 

7.8.4.4 How are the overall dimensions of CD and MD structures 
measured? 

 
7.8.4.4.1 Is the length of only the longest protruding fiber recorded for 

dispersed clusters and matrices? 
 

7.8.4.5 Are non-countable structures recorded, but identified as non-
countable and excluded from density and concentration results? 

 
7.8.4.6 Is the entire length of a fiber recorded for structures originating in 

one grid opening and extending into an adjacent grid opening? 

 
 

 
 
 

 
 
 
 
 

 
 

 
 
 

 
 
 

 
 
 

 
 
 

 

 
 

 
 
 

 
 
 
 
 

 
 

 
 
 

 
 
 

 
 
 

 
 
 

 

 

7.9 ISO 10312:1995    

7.9.1 Are structures identified accordingly: 
 

7.9.1.1 Are primary and secondary structures counted and recorded as 
described in ISO 10312, Annex C? 

 
7.9.1.2 Is fiber identification performed as described in ISO 10312,  

Annex D? 

 
 
 

 
 
 

 

 
 
 

 
 
 

 

The analyst is familiar with 
Modification to Laboratory 
Activities LB-000016a, which 
described the modifications to 
the AHERA protocol. 

7.9.2 Are at least two grid specimens prepared from each filter to perform 
structure counts? 

 
 

 
 

 

Additional comments: 
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7.0 TEM ANALYSIS Yes No Comments 

   7.9  ISO 10312:1995    

7.9.3 LB-000031a - Structure counting & recording modifications: 
 

7.9.3.1 Are non-asbestos material (NAM) structures being recorded? 
 

7.9.3.2 Samples classified as investigative or non-investigative per  
LB-000053: 

 
7.9.3.2.1 Is an aspect ratio of 3:1 applied for investigative samples? 

 
7.9.3.2.2 Is an aspect ratio of 5:1 applied for non-investigative samples? 

 
7.9.3.3 Are structures that intersect non-countable grid bars (top and left) 

recorded, but identified as non-countable and excluded from density 
and concentration results? 

 
7.9.3.4 Is the entire length of the structure recorded if a structure originates 

in one grid opening and extends into an adjacent grid opening, 
provided it does not intersect a non-counting grid bar? 

 
7.9.3.5 Is the observed length recorded for a structure which intersects both 

counting and non-counting grid bars? 

 
 

 
 
 
 
 

 
 

 
 
 
 

 
 
 
 

 
 
 

 

 
 

 
 
 
 
 

 
 

 
 
 
 

 
 
 
 

 
 
 

 

 

7.10 OU3 Tree Bark and Duff Sample Analysis    

7.10.1 Are these samples analyzed according to ISO 10312:1995 E? NA NA  

7.10.2 Are counting rules for investigative samples applied? NA NA  

7.10.3 Is chrysotile (if observed) recorded? NA NA  

7.11 Other Laboratory Modifications    

7.11.1 LB000030 – ISO 10312, ASTM 5755 and EPA 100.2: 
 

7.11.1.1 Are detailed sketches of all asbestos structures observed, up to a 
maximum of 50 structures/samples, included? 

 
 
 

 

 
 
 

 

 

7.11.2 LB-000084 - Abundant Chrysotile Modification: 
 

7.11.2.1 Is the chrysotile count terminated at the end of the grid opening in 
which the 50

th
 chrysotile structure is counted, with subsequent grid 

openings recorded with an “*” at the end of the grid opening (e.g., 
B1-1*)? 

 
 
 
 
 

 

 
 
 
 
 

 

 

Additional comments: 
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7.0 TEM ANALYSIS Yes No Comments 

    7.11  Other Laboratory Modifications    

7.11.3 LB000066c – AHERA, ISO 10312 and ASTM 5755: 
 

7.11.3.1 Are all NAM particles referred to as “close calls” recorded? 
 

7.11.3.2 Is the structure comment field used to record all probable mineral 
classifications (AT, AC, AM, AN, CR, TR, PY, WRTA, or UN)? 

 
7.11.3.3 Is the structure comment field used to record NaK, NaX, XK, or XX? 

 
7.11.3.4 Are EDS spectra recorded at the correct frequency: 

 
7.11.3.4.1 For each LA and each “close call” particle, up to a maximum of 5 

LA and 5 “close call’ particles per sample? 
 

7.11.3.5 Are Photomicrograph images recorded at the correct frequency: 
 

7.11.3.5.1 For each particle for which an EDS spectrum is collected and its 
structure? 

 
 

 
 
 

 
 

 
 
 
 
 

 
 
 
 
 

 

 
 

 
 
 

 
 

 
 
 
 
 

 
 
 
 
 

 

 

7.11.4 LB-000077 - Stopping rule for ABS indoor air & dust field blanks 
(prefixes “EX” and “IN”): 

 
7.11.4.1 Are a maximum of 30 grid openings analyzed? 

 
 
 

 

 
 
 

 

 

7.11.5 LB-000078 & LB-000079 - Stopping rule for ABS outdoor air field blanks 
(prefix “EX”) and ABS indoor air samples (prefix “IN”), respectively: 

 
7.11.5.1 If the number of grid openings needed to achieve the required 

analytical sensitivity is less than or equal to 100, are they analyzed 
unless 50 or more LA structures are observed? 

 
7.11.5.2 If more than 50 LA structures are observed, is the analysis 

terminated after completing the analysis of the grid opening in 
which the 50

th
 LA structure is observed? 

 
7.11.5.3 If the number of grid openings needed to achieve the required 

analytical sensitivity exceeds 100 and fewer than 50 LA structures 
are observed after the completion of the 100 grid opening, the 
analysis can be terminated? 

 
 
 
 
 

 
 
 
 

 
 
 
 
 

 

 
 
 
 
 

 
 
 
 

 
 
 
 
 

 

 

7.12 Grid Preparation Storage    

7.12.1 Are grids placed in marked grid storage boxes or other suitable 
containers and stored in a dust/fiber free environment? 

 
 

 
 

Stored in gel caps, which are 
taped to a labeled slide. 

7.12.2 Is the location of grid preparation recorded in such a manner that they 
can be retrieved upon request in a timely manner? 

 
 

 
 

 

Additional comments: 
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7.0 TEM ANALYSIS Yes No Comments 

7.13 Quality Control    

7.13.1 LB-000029b - Are quality control samples analyzed at the frequency 
described: 

 
7.13.1.1 Recount Same (RS) - Frequency of 1%? 

 
7.13.1.2 Recount Different (RD) - Frequency of 2.5%? 

 
7.13.1.3 Verified Analysis (VA) - Frequency of 1%? 

 
7.13.1.4 Are samples for recount analyses (RS, RD and VA) selected as 

described? 
 

7.13.1.5 Is appropriate action taken for discordant recount results? 
 

7.13.1.6 Inter-laboratory (Interlab) - Frequency of 0.5%? 
 

7.13.1.6.1 How are interlab samples selected, distributed, and tracked? 
 

7.13.1.7 Laboratory blanks – Frequency 4%? 
 

7.13.1.7.1 Are a minimum of 10 grid openings read with no asbestos 
structures detected? 

 
 
 

 
 

 
 

 
 
 

 
 

 
 

--- 
 

--- 
 

 
 
 

 

 
 
 

 
 

 
 

 
 
 

 
 

 
 

--- 
 

--- 
 

 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
An Inter-laboratory sample list is 
generated by SRC, which is 
submitted to CDM. 

7.14 Standard Operating Procedures (SOPs)    

7.14.1 Do laboratory personnel have access to current project-specific SOPs, 
laboratory modifications, and other pertinent guidance documents?  

 
 

 
 

Posted and in an available 
binder. 

7.14.2 Are the applicable laboratory SOPs available and followed by laboratory 
personnel (list)? 

 
 

 
 

 

Document Title Control No. Description 

   

   

7.15 Document Control Yes No Comments 

7.15.1 Are all logbooks, notebooks, forms, or other laboratory documents 
legible, accurate, and complete (list)? 

 
 

 
 

Refer to Finding No. 8 of the 
Summary On-site Audit Report. 

Document Title Description/Comments 

CDM Counting Rules Matrix of counting rule for Libby operable units 

  

  

Additional comments: 
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

8.1 Are PLM areas adequate, clean, and orderly?    

8.2 Are steps taken to prevent the cross-contamination of equipment, supplies, 
and reagents? 

 
 

 
 

 

Personnel Interviewed    

Name Title Experience 

Rich Wegryzn PLM Analyst 8 Years 

   

   

   

8.3 Methods and Libby-specific Guidance Documents Yes No Comments 

8.3.1 Are the applicable guidance documents available for reference:  
 

8.3.1.1 NIOSH 9002, Issue 2 - Asbestos (Bulk) by PLM? 
 

8.3.1.2 EPA 600/R-93/116 - Method for the Determination of Asbestos in 
Bulk Building Materials? 

 
 

 
 
 

 

 
 

 
 
 

 

 

8.3.2 Are the applicable Libby guidance documents available for reference: 
 

8.3.2.1 SOP SRC-Libby-01 (Rev. 2) - Qualitative Estimation of Asbestos in 
Coarse Soil by Visual Examination Using Stereomicroscopy & 
PLM? 

 
8.3.2.2 SOP SRC-Libby-03 (Rev. 2) - Analysis of Asbestos Fibers in Soil by 

PLM? 

 
 
 
 

 
 
 

 

 
 
 
 

 
 
 

 

 

Additional comments: 
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

8.4 Stereomicroscope & PLM Instrumentation    

8.4.1 Do stereomicroscopes meet the following requirements: 
 

8.4.1.1 Magnification range of 10X to 45X? 
 

8.4.1.2 Incandescent or fluorescent light source? 

 
 

 
 

 

 
 

 
 

 

 

8.4.2 Are PLMs equipped with the following: 
 

8.4.2.1 A substage polarizer? 
 

8.4.2.2 A port for a wave retardation plate? 
 

8.4.2.3 A 360 degree graduated rotating stage? 
 

8.4.2.4 A compensator plate? 
 

8.4.2.5 An illuminator and adjustable diaphragm?  
 

8.4.2.6 The following lenses: 
 

8.4.2.6.1 Dispersion-staining? 
 

8.4.2.6.2 Low-magnification objective? 
 

8.4.2.6.3 High-magnification objective? 
 

8.4.2.6.4 Focusable condenser? 

 
 

 
 

 
 

 
 

 
 

 
 
 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 
 
 

 
 

 
 

 
 

 

 

8.4.3 Are instruments well-maintained, and are all routine and non-routine 
maintenance activities recorded in instrument-specific logbooks? 

 
 

 
 

 

Instrument No. Make Model Capabilities 

PDL Zeiss NA Standard 

LIU Zeiss NA Standard 

RSW Olympus BH Standard 

MS Leica DMEP Standard 

AJH Olympus BH-2 Standard 

8.5 PLM Calibration Yes No Comments 

8.5.1 Is PLM alignment performed daily: 
 

8.5.1.1 Kohler illumination? 
 

8.5.1.2 Centered through substage condenser and iris diaphragm? 
 

8.5.1.3 Rotation axis centered? 
 

8.5.1.4 Analyzer and polarizer rotated to maximum extinction? 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 

 
 
All but PLM Station 5. 

8.5.2 Microscope adjustments verified prior to each sample set?   Refer to Finding No. 9 of the 
Summary On-site Audit Report. 

Additional comments: 
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

8.6 Refractive Index Liquids    

8.6.1 What refractive index liquids are available: 
 

8.6.1.1.1 1.550? 
 

8.6.1.1.2 1.605? 
 

8.6.1.1.3 1.680? 
 

8.6.1.1.4 Other (list)? 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 

 
 
 
 
 
 
 
 
1.602 and full set. 

8.6.2 Are refractive index liquids checked daily for contamination?   
A blank is processed for every 
40 samples analyzed. 

8.6.3 Are refractive index liquids calibrated monthly using a refractometer or 
other means (explain)? 

 
 

 
 

 

8.7 Reference Materials    

8.7.1 Does the laboratory maintain a library of asbestos reference materials: 
 

8.7.1.1 Chrysotile? 
 

8.7.1.2 Amosite? 
 

8.7.1.3 Crocidolite? 
 

8.7.1.4 Fibrous glass? 
 

8.7.1.5 Anthophylite? 
 

8.7.1.6 Tremolite? 
 

8.7.1.7 Actinolite? 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 

8.8 NIOSH Method 9002, Issue 2 & EPA/600/R-93/116    

8.8.1 Are samples visually examined by stereomicroscope for the following: 
 

8.8.1.1 Color? 
 

8.8.1.2 Homogeneity? 
 

8.8.1.3 Texture? 
 

8.8.1.4 Friability? 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 

 

Additional comments: 
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

   8.8 NIOSH Method 9002, Issue 2 & EPA/600/R-93/116    

8.8.2 Are obvious separable layers analyzed separately?    

8.8.3 Which of the following techniques are used to prepare samples for 
analysis: 

 
8.8.3.1 Teasing with tweezers? 

 
8.8.3.2 Mortar & pestle? 

 
8.8.3.3 Acid washing? 

 
8.8.3.4 Ashing? 

 
8.8.3.5 Solvents? 

 
8.8.3.6 Other (list)?  Hot Plates  

 
 
 

 
 

 
 

 
 

 
 

 
 

 

 
 
 

 
 

 
 

 
 

 
 

 
 

 

 
 
 
 
 
 
 
Dilute HCL. 
 
Gravimetric/NOBs. 

8.8.4 For non-friable, organically bound samples requiring ashing and/or acid 
reduction, are all necessary weights and tare weights measured and 
recorded? 

 
 

 

 
 

 

 

8.8.5 Are slides prepared using the appropriate refractive index liquid(s) and 
scanned for asbestos fibers using the following optical properties: 

 
8.8.5.1 Morphology? 

 
8.8.5.2 Color? 

 
8.8.5.3 Refractive indices (Beckie line)? 

 
8.8.5.4 Pleochroism? 

 
8.8.5.5 Birefringence? 

 
8.8.5.6 Extinction? 

 
8.8.5.7 Sign of elongation? 

 
8.8.5.8 Dispersion staining characteristics? 

 
 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 

Additional comments: 
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

  8.8 NIOSH Method 9002, Issue 2 & EPA/600/R-93/116    

8.8.6 Can the analyst(s) describe the optical properties of the following: 
 

8.8.6.1 Cellulose? 
 

8.8.6.2 Chrysotile? 
 

8.8.6.3 Crocidolite? 
 

8.8.6.4 Amosite? 
 

8.8.6.5 Anthophylite? 
 

8.8.6.6 Tremolite? 
 

8.8.6.7 Actinolite? 
 

8.8.6.8 Wollastonite? 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 

8.8.7 Can analysts distinguish between anthophylite, tremolite, and actinolite?    

8.8.8 Is asbestos content estimated using the appropriate refractive index 
liquid and expressed in area percent (%)? 

 
 

 
 

 

8.9 Analysis of Asbestos Fibers in Soil by PLM (SOP SRC-Libby-03)    

8.9.1 Are all qualitative and quantitative analyses performed in general 
accordance with the techniques described in NIOSH 9002 and/or EPA 
600/R-93/116? 

 
 

 

 
 

 

 

8.9.2 Based on optical properties, are asbestos fibers classified as LA, OA, or 
C? 

 
 

 
 

 

8.9.3 Qualitative analysis for Libby Amphibole: 
 

8.9.3.1 Using site-specific reference materials (0.2% and 1.0% LA by 
weight) as a visual guide, are field samples evaluated and reported 
as: 

 
8.9.3.1.1 ND (Bin A) – Asbestos not observed? 
8.9.3.1.2 Tr (Bin B1) – Asbestos observed at a level < 0.2%? 
8.9.3.1.3 < 1% (Bin B2) – Asbestos observed at a level > 0.2%, but < 

1.0%? 
8.9.3.1.4 1,2,3, etc (Bin C) – Asbestos observed at ≥ 1.0%? 

 
 
 
 
 
 

 
 

 
 
 

 
 
 
 
 
 

 
 

 
 
 

 
 
 

8.9.4 Are the appropriate number of slides analyzed to classify samples as 
ND, Tr, < 1.0% or ≥ 1.0% (3 to 5 slides)? 

 
 

 
 

 

Additional comments: 
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

   8.9  Analysis of Asbestos Fibers in Soil by PLM (SOP SRC-Libby-03)    

8.9.5 Quantitative analysis by point-count: 
 

8.9.5.1 Are samples > 1% (Bin C) estimated quantitatively using either a 
400 or 1000 Point Count (specified on the COC)? 

 
8.9.5.2 Is each non-empty point particle recorded as either NAM, LA, OA or 

C? 

 
 
 

 
 
 

 

 
 
 

 
 
 

 

 

8.9.6 Quantitative analysis by standard curve: 
 

8.9.6.1 Is mass percent estimated for LA by plotting the area percent 
against known LA standards at concentrations of 0.2, 0.5, 1.0 and 
2.0% mass percent? 

 
 
 
 

 

 
 
 
 

 

 

8.9.7 Are all visual and point count data recorded on the following work 
sheets: 

 
8.9.7.1 PLM Visual Estimation Data Recording Sheet? 

 
8.9.7.2 PLM Point Counting Data Recording Sheet? 

 
 
 

 
 

 

 
 
 

 
 

 

 

8.10 Qualitative Estimation of Asbestos in Coarse Soil by Visual 
Examination Using Stereomicroscopy & PLM (SOP SRC-Libby-01) 

   

8.10.1 Is the entire sample weighed and examined by stereomicroscope by: 
 

8.10.1.1 Using multiple fields of view over the entire sample? 
 

8.10.1.2 Probing the samples by turning pieces over and breaking clumps 
where possible? 

 
8.10.1.3 Manipulating the samples using the appropriate tools? 

 
8.10.1.4 Observing homogeneity, texture, friability, color, and extent of any 

asbestos in the sample? 

 
 

 
 
 

 
 
 

 
 

 

 
 

 
 
 

 
 
 

 
 

 

 

8.10.2 Is the sample segregated into “non-asbestos” and “tentatively identified 
asbestos”? 

 
 

 
 

 

8.10.3 Are the “tentatively identified asbestos” particles confirmed by PLM as 
described in SOP SRC-Libby-03? 

 
 

 
 

 

8.10.4 If OA is observed during PLM analysis, is the type of OA recorded as 
either AMOS, ANTH, CROC or UNK? 

 
 

 
 

 

8.10.5 Are all stereomicroscopic and PLM observations recorded on the Data 
Log Sheet v6 for SOP SRC-Libby-01? 

 
 

 
 

 

Additional comments: 
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

8.11 Quality Control    

8.11.1 Are preparation blanks analyzed at a frequency of 1 per 20 samples?   
One blank is processed for 
every 40 samples analyzed. 

8.11.2 Are quality control sample analyses performed at a frequency of 1 per 10 
samples analyzed? 

 
 

 
 

 

8.11.3 Are inter-laboratory samples performed at a frequency of 1 per 100 
samples analyzed? 

 
8.11.3.1 How are interlab samples selected, distributed, and tracked? 

 
--- 
 

--- 

 
--- 
 

--- 

 
An Inter-laboratory sample list is 
generated by SRC, which is 
submitted to CDM. 

8.12 Standard Operating Procedures (SOPs)    

8.12.1 Do laboratory personnel have access to current project-specific SOPs, 
laboratory modifications, and other pertinent guidance documents?  

 
 

 
 

 
Available in a binder. 

8.12.2 Are the applicable laboratory SOPs available and followed by laboratory 
personnel (list)? 

 
 

 
 

 

Document Title Control No. Description 

PLM SOP Revised 9/2008 PLM written procedures 

   

   

   

8.13 Document Control Yes No Comments 

8.13.1 Are all logbooks, notebooks, forms, or other laboratory documents 
legible, accurate, and complete (list)? 

 
 

 
 

Refer to Finding No. 9 of the 
Summary On-site Audit Report. 

Document Title Description/Comments 

PLM Asbestos Analysis – Short Report PLM Bench sheet 

  

  

  

Additional comments: 
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9.0 DATA PACKAGE REVIEW AND ASSEMBLY Yes No Comments 

9.1 Data Package Assembly    

9.1.1 Are all data recorded on the appropriate work sheets: 
 

9.1.1.1 EPA-Libby-03 Gravimetric Reduction Data Sheet? 
 

9.1.1.2 NADES TEM Count Sheet? 
 

9.1.1.3 Tree Bark TEM count sheet (TEM Tree Bark.xls)? 
 

9.1.1.4 PLM Visual Estimation Data Recording Sheet? 
 

9.1.1.5 PLM Point Counting Data Recording Sheet? 
 

9.1.1.6 Data Log Sheet v6 for SOP SRC-Libby-01? 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 

 

9.2 Data Package Review    

9.2.1 Do analytical data reports include the following: 
 

9.2.1.1 Narrative? 
 

9.2.1.2 Signed COCs? 
 

9.2.1.3 Analytical data summary report? 
 

9.2.1.4 Raw data for all field and QC samples: 
 

9.2.1.4.1 Preparation bench sheets? 
 

9.2.1.4.2 Count sheets? 
 

9.2.1.4.3 EDXA Spectra? 
 

9.2.1.4.4 ED pattern micrographs? 
 

9.2.1.4.5 QC results (i.e., blanks)? 

 
 

 
 

 
 

 
 
 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 
 
 

 
 

 
 

 
 

 
 

 

 

9.2.2 Are all deliverables reviewed for completeness and accuracy prior to 
being submitted: 

 
9.2.2.1 Hard copy deliverables? 

 
9.2.2.2 Electronic deliverables? 

 
 
 

 
 

 

 
 
 

 
 

 

 

9.2.3 Are all reviews documented?   
Refer to Finding No. 10 of the 
Summary On-site Audit Report. 

9.3 Data Storage and Archiving    

9.3.1 Are electronic files saved onto two separate media on each day of data 
acquisition? 

 
 

 
 

 
Daily, weekly and monthly. 

9.3.2 Are all hardcopy data stored in a secured location with limited access 
(e.g., locking file cabinet)? 

 
 

 
 

 

Additional comments: 
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10.0 QUALITY ASSURANCE/QUALITY CONTROL Yes No Comments 

10.1 Laboratory Certifications    

10.1.1 Is the laboratory accredited for asbestos analysis under the National 
Voluntary Laboratory Accreditation Program (NVLAP)? 

 
10.1.1.1 If yes, when was the last inspection:   Good through 06-30-2009  

 
 

 
 

 
Air & bulk certification #101896 

10.1.2 Is the laboratory accredited for asbestos analysis under the American 
Industrial Hygiene Association (AIHA), and does it participate in the 
National Institute for Occupational Safety and Health (NIOSH) 
Proficiency Analytical Testing (PAT) Program? 

 
10.1.2.1 If yes, when was the last inspection:   Good through 02-01-2010  

 
 
 

 

 
 
 

 

 
 
 
Certification #101533 

10.1.3 Does the laboratory possess other certifications?    

Additional Certifications 

State/Agency Certification No. Expiration Date 

 
 
 
 

For a complete list of additional certifications and accreditations go to http://www.reilab.com 

10.2 Libby Conflict of Interest Disclosure Policy Yes No Comments 

10.2.1 Does the laboratory abide by the following Libby Project Conflict of 
Interest disclosure policies: 

 
10.2.1.1 The laboratory cannot perform asbestos work for clients/consultants 

who (directly or indirectly) represent WR Grace and/or RJ Lee.  In 
addition, Libby and Libby Sister site samples collected by entities 
other than EPA or EPA contractors cannot be analyzed by the 
laboratory without explicit consent from EPA (via CDM)? 

 
10.2.1.2 The laboratory cannot perform asbestos work for other sites or 

clients if it will impact the capacity to perform quality and timely 
analytical work for the Libby site? 

 
 
 
 
 
 
 

 
 
 
 

 

 
 
 
 
 
 
 

 
 
 
 

 

 
 

10.2.2 Has the laboratory provided a signed acknowledgement statement of 
these policies on company letterhead? 

 
 

 
 

A letter was provided as 
described on December 3, 1999. 

Additional comments: 
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10.0 QUALITY ASSURANCE/QUALITY CONTROL Yes No Comments 

10.3 Training    

10.3.1 Have all analysts undergone training on the proper usage of the 
equipment and instrumentation used in the respective areas: 

 
10.3.1.1 PCM? 

 
10.3.1.2 PLM? 

 
10.3.1.3 TEM? 

 
 
 

 
 

 
 

 

 
 
 

 
 

 
 

 

 

10.3.2 Have all analysts demonstrated proficiency through the preparation 
and/or analysis of standards or samples of known values? 

 
 

 
 

 

10.3.3 Has the laboratory successfully completed the training/ mentoring 
program prior to the analyzing Libby field samples: 

 
10.3.3.1 Has the laboratory established a reference library of LA EDXA and 

BIR-1-G spectra? 
 

10.3.3.1.1 Are the spectra instrument-specific? 
 

10.3.3.2 Are all applicable TEM analysts familiar with the following Libby-
specific materials: 

 
10.3.3.2.1 Project-specific method deviations? 

 
10.3.3.2.2 Project-specific visual aids and documents? 

 
10.3.3.2.3 Project-specific QAPP? 

 
10.3.3.2.4 Project-specific SAPs? 

 
 
 
 

 
 

 
 
 
 
 

 
 

 
 

 
 

 

 
 
 
 

 
 

 
 
 
 
 

 
 

 
 

 
 

 

 

10.3.4 Does the laboratory participate in weekly conference calls?    

10.3.5 Is all Libby-specific (mentoring) training recorded and maintained in 
analyst-specific files? 

 
 

 
 

 

10.4 Internal Audits    

10.4.1 Are internal audits conducted on an annual basis using an appropriate 
checklist? 

 
10.4.1.1 Are internal audit reports available for review? 

 
 

 
 

 
 

 
 

Reviewed reports for internal 
audits conducted in 2007 and 
2008 for PLM, PCM and TEM 
areas. 

10.4.2 Can the laboratory demonstrate the sequence of problem identification, 
corrective action, and resumption of duties? 

 
 

 
 

Reviewed corrective action 
reports. 

Additional comments: 
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10.0 QUALITY ASSURANCE/QUALITY CONTROL Yes No Comments 

10.5 Quality Records    

10.5.1 Are SOPs available in the applicable areas for all laboratory-specific 
procedures? 

 
 

 
 

 

10.5.2 Does the laboratory have a Quality Assurance Manual/Plan?    

10.5.3 Are all deviations from project-specific SOPs, modifications, and 
guidance documents recorded on a Libby Asbestos Project Record of 
Modification Form to Laboratory Activities? 

 
 

NA 

 
 

NA 

 
 
None observed. 

10.6 Environmental Controls/Laboratory Monitoring    

10.6.1 Does the laboratory conduct an environmental monitoring program?    

10.6.2 Are ambient air and dust samples collected and analyzed by TEM to 
ensure laboratory cleanliness? 

 
10.6.2.1 How often and in what areas are air and/or dust samples collected? 

 
10.6.2.2 Are records of laboratory monitoring results available? 

 
 

 
--- 
 

 

 
 

 
--- 
 

 

 
 
 
Collected quarterly. 
 
Reviewed results from 2008. 

Additional comments: 
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EXECUTIVE SUMMARY 
 
An asbestos on-site laboratory audit was performed at Asbestos TEM Laboratories, Inc. in 
Berkeley, California on August 26-27, 2008 in support of the Libby Asbestos Site and Libby 
Action Plan (LAP).  Areas assessed included facilities, equipment, personnel, and 
documentation as related to the laboratory’s capability to process samples for asbestos testing 
in accordance with Libby-specific requirements for Libby Amphibole (LA) analysis and quality 
assurance.  The laboratory is not currently receiving Libby samples. 
 
The audit revealed the laboratory facility to be secure, clean, with sufficient space to receive, 
process, prepare, and analyze bulk and air samples by Phase Contrast Microscopy (PCM), 
Transmission Electron Microscopy (TEM), Scanning Transmission Electron Microscopy (STEM), 
and Polarized Light Microscopy (PLM) methodologies.  The laboratory currently has two 
transmission electron microscopes and one scanning transmission electron microscope.  Note 
that only one of the transmission electron microscopes has an operating Energy Dispersive X-
ray (EDX) system; the scanning transmission electron microscope is not currently operational, 
which limits their capacity to analyze samples. The laboratory also has three polarized light 
microscope stations, each with a stereomicroscope for preliminary sample examination, and 
one phase contrast microscope station.  In addition to their standard microscopy capabilities, 
the laboratory also has a plate grinder and other necessary equipment to perform particle size 
reduction by CARB 435 and other procedures.  
 
There were 27 observations identified during the laboratory evaluation.  Several are significant 
and one was perceived by the Audit Team to be critical, requiring immediate attention.  Although 
it appears the laboratory does a good job of preparing and analyzing samples, the quality 
system is weak in several areas, including the adherence to SOPs, and the frequency and 
documentation of quality analyses and instrument calibration for TEM.  Also of concern is the 
laboratory’s lack of environmental monitoring performed within the laboratory, specifically 
monitoring in the area of the plate grinder.  Of most concern is the laboratory’s use of electronic 
signatures, specifically the use of the Laboratory Manager’s electronic signature by laboratory 
personnel other than the Laboratory Manager. 
 
The laboratory technicians and analysts demonstrated proficiency and professionalism 
throughout the audit process, readily answering all questions posed by the Audit Team. 
Laboratory management was similarly responsive to the questions from the Audit Team. 
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LABORATORY INFORMATION AND AUDIT SCOPE 
 
This report summarizes the findings of an asbestos on-site laboratory audit of Asbestos TEM 
Laboratories, Inc. in Berkeley, California conducted on August 26-27, 2008.  The audit was 
conducted in support of the US Environmental Protection Agency (USEPA) Libby Asbestos Site 
activities and Libby Action Plan (LAP), and involved an evaluation of the laboratory’s ability to 
process samples and data in accordance with the provided Libby-specific guidance documents.  
Shaw Environmental, Inc. Quality Assurance Technical Support (QATS) staff participation in the 
on-site audit and subsequent preparation of this report was performed under Sub-task 3, Task 
2, TO 2019, QATS Contract EP-W-06-005. 
 
Detailed information regarding the subject laboratory is as follows: 
 

Date of On-site:  August 26-27, 2008 
 

Laboratory:   Asbestos TEM Laboratories, Inc. 
    630 Bancroft Way 
    Berkeley, California 94710 
    510.704.8930 

 
President:   Mark Bailey 

 
Audit Team 
 
US EPA: Mary Goldade, Region 8, Senior Environmental 

Scientist/Chemist 
 
Shaw QATS:   Michael P. Lenkauskas, CQA, Lead Auditor 

 
The Audit Team, comprised of USEPA Region 8 and Shaw Environmental, Inc. QATS 
personnel, performed the technical and evidentiary aspects of the on-site audit.  The technical 
part of the audit involved an evaluation of the Contractor’s facilities, personnel, and capabilities 
to process samples and data as described in the Libby-specific guidance documents.  
Processes evaluated included sample receipt, sample storage, sample tracking, sample 
preparation, sample analysis, data review, and data package assembly.  Laboratory 
instrumentation and equipment were inspected for proper maintenance and calibration, and 
laboratory personnel were interviewed to determine proficiency in their assigned responsibilities.  
Specific instrumentation and areas inspected included Phase Contrast Microscopy (PCM), 
Transmission Electron Microscopy (TEM), Scanning Transmission Electron Microscopy (STEM), 
Polarized Light Microscopy (PLM), soil sample preparation processes, and capability to provide 
the required electronic data deliverable (EDD). 
 
The evidentiary part of the evaluation involved an assessment of laboratory documentation for 
accuracy, completeness, and defensibility.  The Laboratory Quality Assurance Plan (QAP) and 
standard operating procedures (SOPs) were assessed for availability and accuracy to observed 
procedures.  In addition, instrument calibration and maintenance logbooks were reviewed for 
completeness, traceability, and accuracy.  During the course of the audit, the Libby Site and 
Libby Action Plan – Specific Asbestos Laboratory On-site Audit Checklist (Draft) and ISSI-Libby-
08 Checklist were completed by the QATS Audit Team.  The checklists are provided as 
attachments to this report. 
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AUDIT FINDINGS 
 
Facilities 
 
The laboratory facility has sufficient space to receive and process samples, with separate areas 
for bulk and air sample preparation; two functioning TEMs and a new STEM instrument 
currently being brought on-line; and PCM, XRD, soil preparation (grinding), and PLM 
capabilities.  In addition to space and instrumentation the facility has both positive and negative 
pressure hoods, which are ventilated to outside the laboratory or through a HEPA-filter, and a 
Laboratory Information Management System (LIMS) used for both sample tracking and 
providing the necessary hard copy and electronic deliverables. The following are observations 
regarding laboratory security, air monitoring, and the archiving of electronic data:  
 

1. Visitors to the laboratory are not required to sign in or out upon arrival or departure.  
Because the laboratory facility is used to store client samples, data, and other 
confidential, sensitive materials it is important to document the identities and affiliations 
of individuals who could have access to these materials. Refer to Checklist No. 2.1. 

 
Recommended Corrective Action – In order to protect the integrity of confidential, 
sensitive materials, ensure that visitors sign in prior to entering the laboratory and sign 
out upon exiting. 

 
2. Quarterly contamination monitoring of the laboratory through the collection of dust and 

air samples is not performed as described in the Laboratory QAP and applicable SOPs, 
and no monitoring data were available for review by the Audit Team.  The collection of 
dust and air samples at various locations and at specified frequencies are imperative to 
monitoring for potential laboratory contamination and personal exposure due to improper 
sample handling, equipment (i.e. fume hood) malfunction, or other potential 
contamination problems.  The requirement to monitor environmental conditions in the 
laboratory through the collection of quarterly wipe and air samples is described in 
Section 5.3.2 of the Laboratory QAP.  A copy of the requirement is provided as an 
enclosure.  Refer to Checklist Nos. 10.6.1, 10.6.2, and Enclosure 2. 

 
Recommended Corrective Action – Monitor the environmental conditions of the 
laboratory through the collection of both air and dust samples as described in the 
Laboratory QAP. 

 
3. Although the LIMS is backed up to an outside source on a daily basis, it is not clear that 

the remaining network drives which contain spectra and spreadsheet files are backed up 
at a specified frequency.  In order to minimize the amount of data that could be lost due 
to power surges, fire or other unforeseen circumstances it is critical to ensure that all 
data systems are backed up at a predetermined, adequate frequency.  The requirement 
to protect and backup data stored on computers to ensure availability in the event of a 
system or power failure is described in Section 4.13.1.4 of the Laboratory QAP.  A copy 
of the requirement is provided as an enclosure.  Refer to Checklist No. 9.3.1 and 
Enclosure 3. 

 
Recommended Corrective Action – Develop and implement procedures for backing up 
data stored on network computers at a specified, adequate frequency.  
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Project Management 
 
Through the use of written procedures, a LIMS, a tracking board, and internal communication, 
the laboratory adequately manages their current projects and clientele.  However, the following 
is an observation made concerning the laboratory’s ability to manage projects with other than 
standard requirements: 
 

4. Although the laboratory has adequate systems to login and process samples received 
from their existing clientele, specific requirements for managing samples received from 
Libby operable units have not been documented and communicated.  Elements of the 
quality system that need to be considered to ensure that samples from Libby operable 
units are processed as described in the project-specific guidance documents include: 

 

• Project Management – Modifications and other pertinent information obtained 
from the Libby Laboratory Team conference calls needs to be communicated to 
laboratory personnel in a timely and controlled manner. 

 

• Sample receipt – Samples need to be entered into the LIMS in a manner which 
will allow sample preparation, analysis, and data management personnel to apply 
the appropriate project-specific requirements during sample processing. 

 

• Sample preparation and analysis – Laboratory personnel need to be provided with 
current project-specific written procedures and modifications to laboratory 
activities.  

 

• Data management – Data needs to be documented on the specified media (i.e. 
hard copy and electronic) as described in current project-specific procedures and 
modifications to laboratory activities. 

 

• Quality Assurance/Quality Control – Quality control analyses need to be 
performed as described in the current project-specific procedures and 
modifications to laboratory activities, and all hard copy and electronic deliverables 
must be reviewed to ensure compliance. 

 
The requirement to review all requests and contracts to ensure the laboratory has the 
capabilities and resources to meet the specified requirements is described in Section 
4.4.1 of the Laboratory QAP.  A copy of the requirement is provided as an enclosure.  
Refer to Checklist Nos. 3.2, 3.3, 4.7.1, 5.8.1, 6.15.1, 7.14.1 and 8.12.1, and Enclosure 4. 

 
Recommended Corrective Action – Develop and/or modify written procedures as 
required to ensure that project requirements are communicated and that samples 
received from Libby operable units are processed as described in the current project-
specific procedures and modifications to laboratory activities.  

 
Sample Receipt, Log-in, Storage, and Chain-of-Custody 
 
Samples are received, inspected, processed, and distributed by the Sample Coordinator during 
normal business hours.  During non-business hours, sample packages are dropped off at a 
locked drop box at the security gate, and processed on the next business day.  A Laboratory 
Information Management System (LIMS) is used to assign unique laboratory identification 
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numbers, and track samples from receipt through final disposition.  During the evaluation the 
Audit Team observed the procedures applied by the Sample Coordinator to inspect and process 
samples.  The sample coordinator clearly demonstrated and described the capabilities of the 
LIMS, the use of the tracking board, and sample distribution to the applicable work areas.  
There are two observations regarding documentation of encountered discrepancies and the 
availability of written procedures:  
 

5. A clear system for the documentation and subsequent resolution of discrepancies 
identified during the sample receiving process is not evident.  The two individuals 
interviewed by the Audit Team described different procedures for recording and 
resolving such occurrences (i.e., recording the discrepancies on the COC or in the 
“notes” section of the LIMS), neither of which are documented in laboratory written 
procedures.  The requirement that non-conformance events related to sample receipt, 
packaging, and chain-of-custody entries be recorded on Corrective Action Requests is 
described in Section 4.1 of the Laboratory QAP.  A copy of the requirement is provided 
as an enclosure.  Refer to Checklist Nos. 4.3.4.6, 4.3.6 and 4.3.7, and Enclosure 5. 

 
Recommended Corrective Action – Ensure that all sample receipt related non-
conformance events and subsequent resolution are documented on a Corrective Action 
Request as described in the Laboratory QAP. 

 
6. Although general procedures for sample handling are available in the PCM, TEM, and 

PLM technical SOPs, the SOPs neither contain sufficient detail nor are they available in 
the sample receiving area.  In addition, the two sample receiving personnel interviewed, 
both of whom have been with Asbestos TEM Laboratories, Inc. for a short duration, 
stated that they have neither read nor acknowledge any written procedures during their 
training, including the QAP, relevant SOPs, or the health and safety plan.  The 
requirement that all instructions are maintained current and available to personnel is 
described in Section 5.4 of the Laboratory QAP.  A copy of the requirement is provided 
as an enclosure.  Refer to Checklist Nos. 4.7.2 and 10.5.1, and Enclosure 6. 

 
Recommended Corrective Action – This is a major observation which requires 
immediate corrective action.  Ensure that the written procedures for sample handling are 
both available in the applicable work areas and contain sufficient detail of the tasks 
performed.  

 
Fiber Analysis by Phase Contrast Microscopy (PCM) 
 
Phase Contrast Microscopy analyses on samples from Libby operable units typically require a 
short turn-around-time and are therefore primarily analyzed at the EMSL Laboratory in Libby, 
Montana; however, an evaluation of this area was performed should samples be received in the 
future.  The laboratory has one phase contrast microscope, certified by the American Industrial 
Hygiene Association (AIHA), and has four analysts qualified by the Asbestos Analysts Registry 
(AAR).  The Audit Team found the PCM area to be clean and organized; the instrumentation 
well-maintained; and the quality documentation acceptable.  The analyst demonstrated 
proficiency and professionalism during the audit process, clearly describing her duties to the 
Audit Team.  The following are observations regarding laboratory safety and quality control: 
 

7. The sample preparation process, which includes the collapsing and clearing of filters 
using the reagents acetone (“hot block”) and triacetin, is performed on a desk top and 
not within a fume hood.  The requirement that heating of acetone be performed in a 
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ventilated laboratory fume hood is described on Page 3 of 15 in NIOSH Method 7400 – 
Asbestos and Other Fibers by PCM.  A copy of the requirement is provided as an 
enclosure.  Refer to Checklist No. 5.2 and Enclosure 7. 

 
Recommended Corrective Action – In order to minimize the potential for laboratory 
contamination and personal exposure, ensure that reagents are used within a ventilated 
fume hood. 

 
8. The accuracy of replicate analyses are determined at the end of the month, after the 

associated results have been reported, and not in a manner which would allow for any 
necessary corrective action.  The requirement that replicate analyses be re-counted 
before results are reported and that results outside of the established acceptance criteria 
be rejected are described in Sections IV and V of the PCM SOP.  A copy of the 
requirement is provided as an enclosure.  Refer to Checklist No. 5.7.2 and Enclosures 
8A-8B. 

 
Recommended Corrective Action – Ensure that results of replicate analyses are 
determined to be within the established acceptance limits prior to the reporting of the 
associated results. 

 
Sample Preparation for Analysis by Transmission Electron Microscopy (TEM) 
 
The laboratory has the equipment and staff to prepare various sample matrices for TEM 
analysis, including air, dust, and water, as well as those procedures described in Libby-specific 
guidance documents.  The Audit Team observed the technician prepare air samples using a 
direct preparation technique, and the technician also described indirect techniques used for 
other matrices.  The Audit Team found the TEM preparation area to be clean and organized 
with adequate equipment and instrumentation to prepare various sample matrices for TEM 
analysis, and the sample preparation technician interviewed demonstrated proficiency and 
professionalism during the audit process.  The following observations were made regarding 
safety and record keeping:  
  

9. Indirect preparation information (i.e. filtration volumes) is recorded on the laboratory’s 
sample log-in form in unlabeled fields, and not to a bench sheet, which would include 
other pertinent information such as the effective filtration area (EFA). The requirement 
that observations, data, and calculations be clearly and permanently recorded and 
identifiable is describe in Section 4.13.2.2 of the Laboratory QAP.  A copy of the 
requirement is provided as an enclosure.  Refer to Checklist Nos. 6.16.1 and Enclosure 
9. 

 
Recommended Corrective Action – Ensure that all observations, data, and 
calculations are clearly and permanently recorded, and identifiable. 

 
10. The direct sample preparation process, which includes the collapsing and clearing of 

filters using the reagents acetone and DMSO, are performed in a laminar flow hood, 
which offers no protection to the technician.  In addition, laboratory waste was observed 
to be stored on an unventilated desktop in this same area and used slides (sharps) are 
disposed of in a nearby waste basket.  The requirements that the laboratory provide safe 
working conditions, including an exhaust hood for the safe use of dissolution reagents, is 
described in Section 285.33 (e) of the National Voluntary Laboratory Accreditation 
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Program (NVLAP) NIST Handbook (150-13).  A copy of the requirement is provided as 
an enclosure.  Refer to Checklist No. 6.3 and Enclosure 10. 

 
Recommended Corrective Action – Ensure that safe working conditions are 
maintained, including the use of an exhaust hood when working with reagents. 

 
Asbestos Analysis by Transmission Electron Microscopy (TEM) 
 
The evaluation of the TEM area included an assessment of the laboratory’s capabilities with 
regard to the analysis of TEM as described in the Libby-specific guidance documents; a review 
of instrument maintenance and calibration records; the availability of reference materials, 
including Libby amphibole spectra and BIR-1G daily analyses; and an assessment of TEM 
analyst proficiency.  The laboratory has two TEM systems and one scanning TEM (STEM); 
however, only one of the TEM systems has a functional Energy Dispersive X-ray (EDX) system 
for elemental analysis, and the STEM is not yet operational.  The analyst interviewed during the 
evaluation demonstrated a good understanding of the standard techniques for identifying and 
recording asbestos structures, and answered all questions posed by the Audit Team in a 
professional manner.  The following observations were made regarding record keeping, analysis 
of Libby-specific reference materials, and quality control:  
 

11. The TEM calibration data are maintained loosely in manila folders and not in binders.  
The data were not well organized, making it difficult for the Audit Team to determine 
whether or not the TEM and EDX systems have been calibrated at the required 
frequencies.  The requirement that records be stored in a manner which would allow for 
their timely retrieval is described in Section 285.33 (j) of the National Voluntary 
Laboratory Accreditation Program (NVLAP) NIST Handbook (150-13).  A copy of the 
requirement is provided as an enclosure.  Refer to Checklist Nos. 7.1 and 7.5, and 
Enclosure 11. 

 
Recommended Corrective Action – Ensure that calibration records are maintained in a 
logical manner, one which will allow for their timely retrieval. 

 
12. Instrument-specific Libby-amphibole (LA) energy-dispersive X-ray (EDX) spectra were 

not collected as specified.  Each laboratory was provided with LA material from the 
United States Geological Survey (USGS) which was to be used to prepare TEM grids 
from which to generate instrument-specific LA EDX spectra.  The intent of this study is to 
examine the data to gain an understanding of how LA EDX spectra vary by instrument, 
and also to provide instrument-specific visual aids for TEM analysts analyzing Libby 
samples.  Refer to Checklist Nos. 7.6.2.2, 10.3.3.1 and 10.3.3.1.1. 

 
Recommended Corrective Action – Prior to analyzing Libby samples on TEM 
instruments ensure that required instrument-specific LA EDX spectra have been 
generated using TEM grids prepared from the LA material provided by USGS.  

 
13. A system for assigning TEM quality control analyses (i.e., recount same, recount 

different, verified analyses) is not evident, and it appears that these QC analyses are not 
being performed at the required frequencies.  When questioned, the analyst described a 
system in which quality control analyses are performed infrequently, with additional 
analyses performed at the end of each month if a specific requirement is not fulfilled.  
The requirement that quality control analyses be performed routinely, covering all time 
periods, sample types, instruments, tasks and personnel is described in Section 285.33 
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(c) of the National Voluntary Laboratory Accreditation Program (NVLAP) NIST Handbook 
(150-13).  A copy of the requirement is provided as an enclosure.  Refer to Checklist No. 
7.13 and Enclosure 13. 

 
Recommended Corrective Action – Develop a written procedure to demonstrate that 
TEM quality control samples analyses are performed on a routine basis and at the 
required frequencies. 

 
Asbestos Analysis by Polarized Light Microscopy (PLM) 
 
The PLM area has three work stations, each equipped with a functional hood, a polarized light 
microscope, refractive index (RI) liquids, tools for manipulating samples, and a stereo-
microscope for preliminary sample examination.  The Audit Team found the PLM area to be 
clean and organized, the instrumentation well-maintained, and the quality of the documentation 
acceptable.  The analyst interviewed during the evaluation demonstrated both proficiency using 
standard methods and professionalism during the audit process, clearly describing her duties to 
the Audit Team.  The following observations were made regarding training, record keeping, and 
quality control: 
 

14. The Instrument-specific logbooks available at each of the three PLM work stations, used 
to record such information as microscope calibration, maintenance, quality control 
analyses, and the calibration of instrument-specific refractive index (RI) liquids, are not 
labeled with the identification number of their associated PLM work station.  The 
requirement that instrument-specific records include the identity of the equipment to 
which they are associated is describe in Section 5.5 of the Laboratory QAP.  A copy of 
the requirement is provided as an enclosure.  Refer to Checklist Nos. 8.4.3 and 8.13.1, 
and Enclosure 14. 

 
Recommended Corrective Action – Ensure that the information recorded in 
instrument-specific logbooks can be accurately traced to the applicable instrumentation, 
equipment, and reagents.  

 
15. The original documentation of analytical results (optical properties) from one PLM station 

are not retained, but discarded after data entry.  With the exception of the PLM station 
evaluated by the Audit Team, stations are equipped with personal computers (PCs), 
which allow the analysts to enter optical properties from sample analyses directly in the 
LIMS.  The PC associated with the PLM work station evaluated is behind the analyst and 
not in a position which allows them to efficiently enter optical properties into the LIMS.  
The analyst first records results on scrap paper which is eventually discarded.  The 
requirement to retain records in such a way that they are readily retrievable is described 
in Section 4.13.1.2 of the Laboratory QAP.  A copy of the requirement is provided as an 
enclosure.  Refer to Checklist No. 8.8.5 and Enclosure 15.  

 
Recommended Corrective Action – In order to avoid the discarding of original 
documentation, ensure that all PLM work stations are arranged in such a manner to 
allow direct entry of optical properties into the LIMS. 

 
16. A determination of the acceptance of replicate analyses is performed at the end of each 

month, and not weekly as described in the laboratory’s written procedures or before 
results are reported to the client.  Because the results reported to a client are often used 
for decision making (e.g., concerning the necessity for remediation), it is important that 
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all results be reviewed for completeness and accuracy prior to being released.  The 
requirements that intra- and inter-analyst replicate analyses be performed routinely and 
verified in a timely manner are described on Page 2 of 4 of the laboratory SOP for 
Laboratory Proficiency Control (5-04-6-03).  A copy of the requirement is provided as an 
enclosure.  Refer to Checklist No. 8.11.2 and Enclosure 16.  

 
Recommended Corrective Action – Ensure that acceptance limits for replicate 
analyses are evaluated weekly and are available for comparison to allow the PLM 
analysts to verify of intra- and inter-analyses in a timely manner.  

 
17. Although the laboratory personnel interviewed demonstrated proficiency analyzing bulk 

samples in accordance with standard methodology (i.e. EPA 600 Series), the laboratory 
has not received soil samples from Libby and is not currently familiar with the applicable 
Libby-specific SOPs for the handling, analysis and reporting requirements.  Refer to 
Checklist No. 10.3.1.2. 

 
Recommended Corrective Action – Prior to the receipt and subsequent analysis of 
Libby soil samples by the most recent revisions of the Libby-specific SOPs SRC-Libby-
01 and SRC-Libby-03, ensure that all applicable PLM analysts have received the 
necessary Libby-specific training and proficiency has been demonstrated.  

 
Soil Preparation (SOP ISSI-Libby-08, Revision 10)  
 
A review of the soil preparation area revealed that the laboratory has sufficient equipment and 
space to prepare soil samples as described in Libby-specific SOP ISSI-Libby-08 (Revision 10); 
however the individual who performs the sample preparation activities works in the evenings 
and was not available.  As a result, the evaluation of this area is incomplete and a follow-up is 
necessary.  The following are observations with regard to safety and storage that were identified 
during the limited evaluation of this area:   
 

18. Initial ongoing environmental monitoring has not been conducted in or around the area 
where soil samples are dried, sieved, and processed through a plate grinder.  The 
potential for cross contamination or personal exposure from these soil processing 
activities is significant, and initial and ongoing collection of personal and ambient air 
samples and wipes are necessary to monitor the effectiveness of the environmental 
controls employed.  The requirement to monitor and control environmental conditions 
within the laboratory and take corrective action as necessary are described in Sections 
5.3.1 and 5.3.2 of the Laboratory QAP, and Section 285.33 (e) of the National Voluntary 
Laboratory Accreditation Program (NVLAP) NIST Handbook (150-13).  A copy of the 
described requirements is provided as enclosures.  Refer to Checklist Nos. 2.2 and 13.3 
of the ISSI-Libby-08 Checklist, and Enclosures 18A-18B.  

 
Recommended Corrective Action – In order to ensure the safety of laboratory 
personnel against personal exposure and monitor for the potential of laboratory 
contamination, perform the necessary environmental monitoring.  

 
19. The area used to archive split samples is nearing capacity and is inadequate for storing 

a large number of split samples.  The current configuration of this area contains few 
shelves; archived samples are stored loosely on a counter and not within bins or on 
shelves which would increase its capacity.  Refer to Checklist No. 1.5.1. 
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Recommended Corrective Action – Reconfigure and/or purchase the necessary 
equipment (i.e., shelving and bins) to increase the capacity of the area for archiving split 
samples. 

 
Data Management 
 
Except for the PLM analyses from one instrument, the anlaytical results for PCM, TEM and PLM 
analyses are entered directly into the LIMS and then reviewed by an administrative assistant or 
the laboratory manager prior to reporting.  As stated in the Project Management section of this 
report, it is recommended that procedures be developed for management of data generated 
from the analyses of samples received from Libby operable units, including data reduction and 
review.  Although the LIMS provides an efficient, time saving tool for reporting, one critical 
observation was made with regard to the improper use of electronic signatures: 
 

20. The reports reviewed during the audit indicate, through electronic signature, that the 
data had been reviewed by the Laboratory Manager.  The Audit Team observed that the 
administrative assistant and other users can apply the electronic signature of personnel 
other than themselves, including the Laboratory Manager.  This was, in fact, determined 
to be the case for the reports reviewed by the Audit Team.  These reports had been 
reviewed by the administrative assistant, but exhibited the electronic signature of the 
Laboratory Manager.  Refer to Checklist Nos. 9.2.2 and 9.2.3. 

 
Recommended Corrective Action – As stated above this is a critical observation which 
requires immediate corrective action to prevent laboratory personnel from using 
electronic signatures other than their own. 

 
Quality Assurance/Quality Control (QA/QC) 
 
The Audit Team interviewed the Quality Assurance Officer (QAO) and reviewed the Laboratory 
QAP and SOPs.  The quality system was lacking in several areas; however, they have recently 
hired a QAO who will act independently of daily laboratory activities and attend to the described 
observations.  The QAO was professional and cooperative during the audit process, and 
demonstrated a willingness to address the observations made during the course of the audit, 
and a commitment to quality.  The following observations were made concerning record 
keeping, instrument calibration, the availability of obsolete procedures, training, and 
corrective/preventive action:  
 

21. The records for the following quality control, calibration, and maintenance activities are 
either unavailable, not recorded, or not recorded on controlled pre-printed laboratory 
documents or in a bound notebook: 

 

• The PCM calibration activities, replicate results, reference slide results, and 
maintenance activities are recorded in unbound, uncontrolled notepads.  The 
reference slide documentation is provided as enclosures. 

 

• Equipment maintenance logbooks for recording both routine (i.e. pump oil 
changes & cleaning) and non-routine maintenance activities (i.e. software 
upgrades and replacement parts) are not available for the plasma asher, carbon 
evaporator, or either of the TEMs. 
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• The requirement to maintain records of maintenance for each item of equipment 
significant to tests and/or calibrations performed is described in Section 5.5.5 of 
the Laboratory QAP.  A copy of the requirement is provided as an enclosure.  
Refer to Checklist Nos. 5.9.1, 6.4.3.2, 6.4.4.2, and 7.4.3, and Enclosures 21A-
21C. 

 
Recommended Corrective Action – Ensure that all maintenance activities are 
recorded in instrument-specific logbooks. 

 
22. The following documented activities are either incomplete or recorded in an unclear 

manner: 
 

• The TEM grid opening area determination is performed as necessary when a lot 
of TEM grids are expended.  However, documentation does not include the lot 
number of the TEM grids measured and is not traceable to the associated TEM 
grids.  A copy of one Grid Opening Calibration Sheet is provided as an enclosure. 

 

• The TEM Sample Preparation Logbook pages do not have column headers to 
identify the information being recorded.  A copy of one page of the TEM Sample 
Preparation Logbook is provided as an enclosure. 

 
The requirement that technical records be clearly and permanently recorded and 
identifiable to the specific job at the time they are made is described in Section 4.13.2 of 
the Laboratory QAP.  A copy of the requirement is provided as enclosures.  Refer to 
Checklist No. 6.16.1 and Enclosures 22A-22D. 
 
Recommended Corrective Action – Ensure that all technical records are clearly and 
permanently recorded and identifiable to the specific job at the time they are made. 

 
23. The following calibration activities are either incomplete or not performed at the 

necessary frequencies: 
 

• The plasma asher calibrations are performed on an annual basis, and not monthly 
as described in the laboratory’s TEM SOP.  Additionally, the plasma asher has 
two chambers, but only one of the chambers is calibrated.  The requirement that 
the plasma asher be calibrated on a monthly basis is described in the laboratory’s 
SOP for Proficiency Control (5-04-6-03).  A copy of the requirement from this SOP 
is provided as an enclosure. 

 

• The muffle furnaces and the drying ovens have not been calibrated to the 
temperatures used to ash and dry samples, respectively. 

 

• The top-loading balance used to weigh samples during gravimetric analyses is 
calibrated using Class “S” weights monthly and not daily or prior to use, whichever 
is less frequent.  In addition, the Class “S” weights were due to be certified in 
October of 2007. 

 
The requirements for the calibration of the instruments having a significant effect on test 
results are described in Section 5.6.2.1 of the Laboratory QAP.  A copy of the 
requirement is provided as an enclosure.  Refer to Checklist Nos. 6.4.1.1, 6.4.2.2, and 
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6.4.3.1, and ISSI Libby-08 Checklist Nos. 4.1.1, 4.1.2, and 4.2.1, and Enclosures 23A-
23C. 

 
Recommended Corrective Action – Ensure the proper, timely calibration of all 
instruments having an effect on test results. 
  

24. An obsolete/out-dated written procedure was available for reference in the TEM direct 
preparation area.  A written procedure titled “TEM Air Sample Preparation Manual” last 
revised on June 1992 was available for reference, but removed prior to the completion of 
the audit. Refer to Checklist No. 6.15.1. 

 
Recommended Corrective Action – Ensure that all obsolete, uncontrolled, and 
outdated documents are not available for reference. 

 
25. Monthly QC reports for PCM, PLM and TEM were not available for review by the Audit 

Team.  This observation was also identified as a deficiency by the Assessor during the 
most recent NVLAP audit performed on August 10, 2007.  The requirement to maintain 
and summarize quality assurance activities each month is described in Section 285.33 
(c) of the National Voluntary Laboratory Accreditation Program (NVLAP) NIST Handbook 
(150-13).  Copies of the NVLAP Assessor’s report and described requirement are 
provided as enclosures.  Refer to Checklist No. 7.13 and Enclosures 25A-25C.  

 
Recommended Corrective Action – Ensure that quality assurance activities are 
maintained and summarized each month as described in Section 285.33 (c) of the 
National Voluntary Laboratory Accreditation Program (NVLAP) NIST Handbook (150-
13). 

 
26. Written procedures are available for the initiation of preventive and corrective action 

reports; however, no evidence of their use was observed.  When questioned regarding 
the application of corrective and preventive action, laboratory management indicated 
that neither corrective nor preventive action had been initiated as described.  The 
requirements for corrective and preventive action are described in Sections 4.11 and 
4.12 of the Laboratory QAP, are provided as enclosures.  Refer to Checklist No. 10.4.2 
and Enclosures 26A-26F.  

 
Recommended Corrective Action – Using the procedures described in the Laboratory 
QAP, document the sequence of problem identification, corrective/preventive action, and 
the resumption of duties, as necessary. 

 
27. Training files are not available for laboratory personnel.  The requirement to maintain 

records of the relevant competence, educational and professional qualifications, training 
and experience of all technical and contracted personnel is described in Section 5.2.5 of 
the Laboratory QAP.  A copy of the requirement is provided as an enclosure. Refer to 
Checklist No. 10.3.5 and Enclosure 27.  

 
Recommended Corrective Action – Maintain training records that document the 
competence, educational and professional qualifications, training skills, and experience 
of all technical and contracted personnel. 
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CONCLUSIONS 
 
An asbestos on-site laboratory audit of Asbestos TEM Laboratories, Inc. in Berkeley California 
was performed on August 26-27, 2008 in support of the Libby Asbestos Site and Libby Action 
Plan.  The on-site evaluation revealed that the laboratory has sufficient space, analytical 
equipment, and personnel to receive, prepare, and analyze samples by PCM, PLM and TEM 
methodologies.  Currently, the laboratory is not analyzing Libby samples.  The personnel 
interviewed appeared to be experienced, and knowledgeable in the analysis of various matrices 
for asbestos and non-asbestos materials by phase contrast microscopy (PCM), polarized light 
microscopy (PLM), and transmission electron microscopy (TEM).  Overall, the work spaces 
evaluated were clean and well organized, and the documentation reviewed was accurate and 
complete.  The laboratory appears to do a good job of preparing and analyzing samples. 
 
There were 27 observations identified during the laboratory evaluation, some of which are 
significant with one critical requiring immediate attention.  Significant areas of concern include 
inconsistencies between quality procedures described in the QAP and those currently 
performed by laboratory personnel; the frequency and documentation of quality analyses and 
instrument calibration for TEM; and the absence of an environmental monitoring program within 
the laboratory.  In addition, monthly QC reports were not available and training files were absent 
for all laboratory personnel.  The critical observation of most concern, which requires immediate 
attention, is the laboratory’s use of electronic signatures.   
 
All laboratory personnel interviewed were cooperative, and readily answered all questions 
posed by the Audit Team.  The management of the laboratory appeared to be responsive to the 
identified deficiencies. 
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Laboratory:   Asbestos TEM Laboratories, Inc. 
  

    

Address:    630 Bancroft Way 
  

    

 
Berkeley, California 94710 

  

    

Telephone:    1.510.704.8930 
  

    

    
  

    

Laboratory Personnel Contacted  
 

    

Name 
 

Title 

Mark Bailey 
 

President 

Lawrence King 
 

Quality Assurance Officer 

Yulia Grozman 
 

PLM Analyst 

Meisheng Hu 
 

TEM Analyst 

Paul Roberts 
 

Administrative Assistant/Sample Coordinator   

Mike Lee 
 

Administrative Assistant/Client Service Representative 

Yang Zhay 
 

PCM Analyst 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

   

Evaluation Team 
  

   

Name 
 

Title 

Mary Goldade 
 

EPA Region 8, Senior Environmental Scientist/Chemist 

Michael P. Lenkauskas, CQA  Shaw E & I (QATS), Lead Auditor 
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1.0 LABORATORY STATUS Yes No Comments 

1.1 Is the laboratory currently receiving samples from Libby Superfund Site 
Operable Units(s)? 

 
 

 
 

 

If “YES,” complete the following table:  

Analysis Matrices Comment 

      

      

      

   

 

 

2.0 LABORATORY SECURITY Yes No Comments 

2.1 Are visitors required to sign in?   
Refer to Finding No. 1 of the 
Summary On-site Audit Report. 

2.2 Are all entrances to the laboratory locked, except the entrance to the 
reception area? 

 
 

 
 

 

 

3.0 PROJECT INITIATION/PROJECT MANAGEMENT Yes No Comments 

3.1 Is there a designated project manager or project management team to 
ensure samples received from Libby OUs are properly processed? 

 
 

 
 

Yulia Grozman will be the 
Project Manager 

3.2 Are project-specific requirements and procedures communicated to 
laboratory staff? 

 
 

 
 

Refer to Finding No. 4 of the 
Summary On-site Audit Report.  

3.3 Are modifications to laboratory activities communicated to laboratory staff?   
Refer to Finding No. 4 of the 
Summary On-site Audit Report. 

3.4 Are the resolutions to issues resolved during the weekly laboratory 
conference calls communicated to laboratory staff? 

 
NA 

 
NA 

  

 

4.0 SAMPLE RECEIPT, LOG-IN, STORAGE, & TRACKING Yes No Comments 

4.1 Is the sample receiving area adequate, clean, and orderly?     

4.2 Is the sample receiving area secured against unauthorized personnel?    

Personnel Interviewed 

Name Title Experience 

 Paul Roberts Sample Coordinator   Hired June 9, 2008 

Michael Lee Client Service Representative Hired April 14, 2008 

Additional comments: 
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4.0 SAMPLE RECEIPT, LOG-IN, STORAGE, & TRACKING Yes No Comments 

4.3 Sample Receipt    

4.3.1 Is there a sample custodian and designated alternate responsible for 
sample receipt and log-in?    

 
 

 
 

 
Paul Roberts 

4.3.2 Is the custodian or alternate available to receive and log-in samples at 
any time delivery services are operating? 

 
 

 
 

 

4.3.3 Are sample shipping containers opened in a HEPA hood (as necessary) 
to both minimize personal exposure and safeguard against laboratory 
contamination (explain)? 

 
 

 

 
 

 

 
A HEPA hood is available and 
used as necessary. 

4.3.4 Does the sample custodian verify and record the following when 
inspecting shipments and reviewing documentation: 

 
4.3.4.1 Presence and condition of custody seals? 

 
4.3.4.2 Presence or absence of Chain-of-Custody (COC) records? 

 
4.3.4.3 Presence or absence of air bill sticker(s)? 

 
4.3.4.4 Sample condition? 

 
4.3.4.5 Presence of packaging or packing material which could compromise 

samples (i.e., vermiculite & polystyrene)? 
 

4.3.4.6 Problems/discrepancies between samples, documentation, client 
requests, etc.? 

 
4.3.4.7 Bulk and air samples received separately? 

 
 
 

 
 

 
 

 
 

 
 
 

 
 
 

 
 

 

 
 
 

 
 

 
 

 
 

 
 
 

 
 
 

 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Refer to Finding No. 5 of the 
Summary On-site Audit Report. 

4.3.5 Are (COC) records signed and dated at the time of sample receipt?    

4.3.6 Is a system in place to contact the client in case of absent 
documentation, or discrepancies between COCs, client requests, etc.? 

 
 

 
 

Refer to Finding No. 5 of the 
Summary On-site Audit Report. 

4.3.7 Are subsequent resolutions to problems and discrepancies documented?   
Refer to Finding No. 5 of the 
Summary On-site Audit Report. 

4.4 Sample Identification    

4.4.1 Are sample receipt identification logbooks, or a LIMS, used to log-in 
samples and assign unique laboratory identification numbers? 

 
4.4.1.1 Does the logbook or logging system serve as a direct cross-

reference between laboratory ID numbers and client ID numbers? 

 
 

 
 

 

 
 

 
 

 

  
Super-base/Lab Manager 

4.4.2 When samples are split in the laboratory, is there a method in place to 
assign laboratory numbers to track the sample back to the original 
sample? 

 
 

 

 
 

 

 

Additional comments: 
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4.0 SAMPLE RECEIPT, LOG-IN, STORAGE, & TRACKING Yes No Comments 

4.5 Sample Storage    

4.5.1 Are storage facilities sufficient?     

4.5.2 Is the sample storage area secured to prevent entry of unauthorized 
personnel? 

 
 

 
 

 

4.5.3 Does the sample custodian keep storage logbooks?     

4.5.4 Are samples easy to locate from logbook references? NA NA  

4.6 Sample Tracking    

4.6.1 Is a system in place to keep track of samples and prepared samples 
entering and leaving the storage, sample preparation, and analysis 
areas? 

 
 

 

 
 

 

  
 
A tracking board is used. 

4.6.2 Are the retention and/or disposal of unused portions of samples and 
prepared samples documented? 

 
 

 
 

Unless otherwise instructed, 
samples are retained 1 year. 

4.7 Standard Operating Procedures (SOPs)    

4.7.1 Do laboratory personnel have access to current project-specific SOPs, 
laboratory modifications, and other pertinent guidance documents?  

 
 

 
 

Refer to Finding No. 4 of the 
Summary On-site Audit Report. 

4.7.2 Are the applicable laboratory SOPs available and followed by laboratory 
personnel (list)? 

 
 

 
 

Refer to Finding No. 6 of the 
Summary On-site Audit Report.  

Document Title Control No. Description 

     

   

   

   

4.8 Document Control: Yes No Comments 

4.8.1 Are all logbooks, notebooks, forms, or other laboratory documents 
legible, accurate, and complete (list)? 

 
 

 
 

 

Document Title Description/Comments 

    

  

  

  

Additional comments  
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5.0 PHASE CONTRAST MICROSCOPY (PCM) Yes No Comments 

5.1 Is the PCM area adequate, clean, and orderly?    

5.2 Are steps taken to prevent the cross-contamination of equipment, supplies, 
and reagents? 

 
 

 
 

Refer to Finding No. 7 of the 
Summary On-site Audit Report. 

Personnel Interviewed 

Name Title Experience 

 Yang Zhay PCM Analyst  15 years  

   

5.3 Methods and Libby-Specific Guidance Documents Yes No Comments 

5.3.1 Are the applicable guidance documents available for reference:  
 

5.3.1.1 NIOSH Method 7400 (Issue 2), 1994? 

 
 

 

 
 

 

 

5.3.2 Laboratory Modification LB-000015: 
 
5.3.2.1 Overload rejection criteria of > 25%? 

 
5.3.2.2 If samples are visibly overloaded or contain lose debris, is an 

indirect preparation performed? 
 

5.3.2.3 Is the observance of non-countable long fibers noted? 

 
 

NA 
 
 

NA 
 

NA 

 
 

NA 
 
 

NA 
 

NA 

  

5.4 Equipment    

5.4.1 Are the microscopes used to analyze samples equipped with the 
following: 

 
5.4.1.1 Positive phase contrast, with green or blue filter? 

 
5.4.1.2 Adjustable field iris? 

 
5.4.1.3 Eyepiece (8 to 10X)? 

 
5.4.1.4 Phase magnification (40 to 45X)?  

 
5.4.1.5 Walton-Beckett Graticule? 

 
5.4.1.6 Stage micrometer with 0.01 mm subdivisions? 

 
 
 

 
 

 
 

 
 

 
 

 
 

 

 
 
 

 
 

 
 

 
 

 
 

 
 

 

 

5.4.2 Are microscope and phase ring alignment checks conducted daily?    

5.4.3 Are resolution checks performed weekly using an HSE/NPL slide?    

5.4.4 Are maintenance and calibration activities recorded in microscope-
specific logbooks? 

 
 

 
 

  

5.5 Sample Preparation    

5.5.1 Are filters prepared as described in the applicable method(s)?    

Additional comments: 
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5.0 PHASE CONTRAST MICROSCOPY (PCM) Yes No Comments 

5.6 Sample Analysis    

5.6.1 Are the appropriate counting rules used (A or B)?    

5.6.2 How are the fields and fibers tracked and recorded? --- --- Calibrated counters are used. 

5.7 Quality Control    

5.7.1 Is each analyst provided a minimum of one reference slide per work 
day? 

    

5.7.2 Are recounts analyzed at a frequency of 1 per 10 samples analyzed? 
 

5.7.2.1 Are recounts performed by the same analysts on the same 
microscope? 

 
 
 

 

 
 
 

 

Refer to Finding No. 8 of the 
Summary On-site Audit Report. 

5.8 Standard Operating Procedures (SOPs)    

5.8.1 Do laboratory personnel have access to current project-specific SOPs, 
laboratory modifications, and other pertinent guidance documents?  

 
 

 
 

Refer to Finding No. 4 of the 
Summary On-site Audit Report.  

5.8.2 Are the applicable laboratory SOPs available and followed by laboratory 
personnel (list)? 

 
 

 
 

 

Document Title Control No. Description 

 PCM QA/QC Handbook Revision 5 (August 2007)  PCM procedures  

   

   

5.9 Document Control Yes No Comments 

5.9.1 Are all logbooks, notebooks, forms, or other laboratory documents 
legible, accurate, and complete (list)? 

 
 

 
 

Refer to Finding No. 21 of the 
Summary On-site Audit Report. 

Document Title Description/Comments 

 PCM Calibration Documentation of PCM calibration. 

 PCM Quality Control  Documentation of replicate analyses. 

 PCM Maintenance  Documentation of maintenance performed on phase contrast microscope. 

 PCM QC Reference   Documentation of daily reference slide analysis. 

Additional comments: 
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

6.1 Are the grid preparation areas adequate, clean, and orderly?    

6.2 Are bulk samples prepared in an area separate from that used to prepare 
air and dust samples? 

 
 

 
 

 

6.3 Are steps taken to prevent the cross-contamination of equipment, supplies, 
and reagents? 

 
 

 
 

Refer to Finding No. 10 of the 
Summary On-site Audit Report. 

Personnel Interviewed 

Name Title Experience 

Meisheng Hu TEM Analyst 18 years 

   

   

6.4 Equipment Yes No Comments 

6.4.1 Drying oven & muffle furnace: 
 

6.4.1.1 Checked routinely and recorded in a permanent logbook?  

 
 

 

 
 

 

 
Refer to Finding No. 23 of the 
Summary On-site Audit Report. 

6.4.2 Analytical balances: 
 
6.4.2.1 Located away from drafts and areas subjected to rapid temperature 

changes? 
 

6.4.2.2 Checked routinely and recorded in a permanent logbook? 
 

6.4.2.3 Calibrated within the last 12 months by a certified technician? 

 
 
 

 
 

 
 

 

 
 
 

 
 

 
 

 

 
 
 
 
 
Refer to Finding No. 23 of the 
Summary On-site Audit Report. 
  

6.4.3 Plasma Asher: 
 

6.4.3.1 Calibrated on a routine basis? 
 

6.4.3.2 Checked routinely and recorded in a permanent logbook? 

 
 

 
 

 

 
 

 
 

 

  
Refer to Finding No. 23 of the 
Summary On-site Audit Report. 
Refer to Finding No. 21 of the 
Summary On-site Audit Report. 

6.4.4 Sputter Coater (Vacuum evaporator): 
 

6.4.4.1 Calibrated on a routine basis? 
 

6.4.4.2 Checked routinely and recorded in a permanent logbook? 

 
 

 
 

 

 
 

 
 

 

  
 
 
Refer to Finding No. 21 of the 
Summary On-site Audit Report. 

6.4.5 Ventilation Hoods: 
 

6.4.5.1 Checked routinely and recorded in a permanent logbook? 

 
 

 

 
 

 

 

Additional comments:  
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

6.5 Preparation of Air Filters    

6.5.1 What method(s) does the laboratory use to prepare air samples for TEM 
analysis: 

 
6.5.1.1 40 CFR, Chapter 1, Part 763, Subpart E (AHERA)?  

 
6.5.1.2 ISO 10312:1195 E - Determination of Asbestos Fibers? 

 
 
 

 
 

 

 
 
 

 
 

 

 

6.5.2 LB000053 – Is indirect preparation performed on air samples which are 
visibly overloaded or contain loose debris? 

 
NA 

 
NA 

  

6.5.3 Are filters collapsed (cleared) by the “hot block” or a similar technique 
(describe technique)? 

 
 

 
 

Collapsed in Petri dish with 
acetone. 

6.5.4 Is plasma etching performed on collapsed filters? 
 

6.5.4.1 Is a 10% layer of the collapsed surface removed during etching? 

 
 

 

 
 

 

  

6.5.5 Once the filters have been collapsed, are samples transferred to a 
vacuum evaporator for application of a 1 to 5 mm section of graphite 
rod? 

 
 

 

 
 

 

 

6.5.6 Are excised filter sections placed, carbon side down, on the 
appropriately labeled grid, and cleared using a Jaffe Washer or an 
equivalent technique (describe)?  

 
 

 

 
 

 

Cleared for 10 minutes using 
DMSO and than 10 minutes 
using acetone. 

6.5.7 Are samples checked for remaining filter residue after clearing? 
 

6.5.7.1 If residue remains, is condensation washing or an equivalent 
technique used (describe technique)? 

 
 
 

 

 
 
 

 

  

Additional comments:  
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

6.6 Dust Sample Preparation    

6.6.1 What method(s) does the laboratory use to prepare dust samples for 
TEM analysis: 

 
6.6.1.1 ASTM D 5755-03 - Microvacuum Sampling and Indirect Analysis of 

Dust by TEM?   

 
 
 
 

 

 
 
 
 

 

 

6.7 Libby-Specific Indirect Sample Preparation without Ashing    

6.7.1 Are the applicable Libby guidance documents available for reference:  
 

6.7.1.1 SOP EPA-Libby-08 (Rev. 0) - Indirect Preparation of Air and Dust 
Samples for TEM Analysis?  

 
 
 

 

 
 
 

 

The laboratory does have the 
necessary equipment to prepare 
air and dust samples as 
described in the SOP.  

6.7.2 LB000053 – Is indirect preparation without ashing performed on non-
investigative samples with the applicable sample prefix codes? 

 
NA 

 
NA 

  

6.7.3 Sample filtration: 
 

6.7.3.1 Are air cassettes examined for loose material? 
 

6.7.3.1.1 If loose material or uneven loading is not evident, is a portion of 
the air samples retained? 

 
6.7.3.1.2 If loose material is evident, is it filtered along with the air filter? 

 
6.7.3.2 Are air filters, loose material, and dust rinsed into a beaker and 

brought to a final volume of 100 ml with particle-free water?  
 

6.7.3.2.1 Adjusted to a pH of 3-4 with a 10% solution of glacial acetic 
acid? 

 
6.7.3.2.2 Sonicated for 3 minutes and allowed to settle for 2 minutes prior 

to filtering? 
 

6.7.3.3 Are the appropriate aliquots of filtrate passed through a disposable 
25 mm filter assembly with a 0.2 µm MCE filter with a 5.0 µm MCE 
support pad? 

 
6.7.3.3.1 Are three secondary filters prepared using 50 ml, 25 ml and 10 

ml, with greater or lesser volumes acceptable for overloaded air 
samples? 

 
 

NA 
 
 

NA 
 

NA 
 
 

NA 
 
 

NA 
 
 

NA 
 
 
 

NA 
 
 
 

NA 

 
 

NA 
 
 

NA 
 

NA 
 
 

NA 
 
 

NA 
 
 

NA 
 
 
 

NA 
 
 
 

NA 

  

6.7.4 Are serial dilutions performed as necessary? NA NA  

6.7.5 Are TEM grids prepared as described in Section 6.5 of this checklist?    

Additional comments:  
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

6.8 Libby-Specific Indirect Sample Preparation with Ashing    

6.8.1 Are the applicable Libby guidance documents available for reference:  
 

6.8.1.1 SOP EPA-Libby-08 (Rev. 0) - Indirect Preparation of Air and Dust 
Samples for TEM Analysis?  

 
6.8.1.2 LB000053 – Is indirect preparation with ashing performed on 

investigative samples with the applicable sample prefix codes?  

 
 
 

 
 
 

 

 
 
 

 
 
 

 

  

6.8.2 Initial filtration: 
 

6.8.2.1 Are air cassettes examined for loose material? 
 

6.8.2.1.1 If loose material or uneven loading is not evident, is a portion of 
the air samples retained? 

 
6.8.2.1.2 If loose material is evident, is it filtered and ashed along with the 

air filter? 

 
 

NA 
 
 

NA 
 
 

NA 

 
 

NA 
 
 

NA 
 
 

NA 

  

6.8.3 Ashing: 
 

6.8.3.1 Are filters covered with aluminum foil and placed in a plasma 
asher? 

 
6.8.3.1.1 Is the plasma asher operated at minimum power? 

 
6.8.3.1.2 Is 100% ashing confirmed by visual observation? 

 
 
 

NA 
 

NA 
 

NA 

 
 
 

NA 
 

NA 
 

NA 

  

6.8.4 Final filtration: 
 

6.8.4.1 Is ash residue rinsed into a beaker and brought to a final volume of 
100 ml with particle-free water?  

 
6.8.4.1.1 Adjusted to a pH of 3-4 with a 10% solution of glacial acetic 

acid? 
 

6.8.4.1.2 Sonicated for 3 minutes and allowed to settle for 2 minutes prior 
to filtering? 

 
6.8.4.2 Are the appropriate aliquots of filtrate passed through a disposable 

25 mm filter assembly with a 0.2 µm MCE filter with a 5.0 µm MCE 
support pad?  

 
6.8.4.3 Are three secondary filters prepared using 50 mL, 25 mL and 10 

mL, with greater or lesser volumes acceptable for overloaded air 
samples?  

 
 
 

NA 
 
 

NA 
 
 

NA 
 
 
 

NA 
 
 
 

NA 

 
 
 

NA 
 
 

NA 
 
 

NA 
 
 
 

NA 
 
 
 

NA 

  

6.8.5 Are serial dilutions performed as necessary? NA NA  

6.8.6 Are TEM grids prepared as described in Section 6.5 of this checklist?    

Additional comments:   
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

6.9 Water Sample Preparation    

6.9.1 What method(s) does the laboratory use to prepare water samples for 
TEM analysis: 

 
6.9.1.1 EPA Method 100.2 - Determination of Asbestos Structures Over 10 

µm in Length in Drinking Water?  

  
 

 
 

 

  
 

 
 

 

 
There were no water samples 
analyses recently performed, but 
the laboratory indicated that they 
follow EPA Method 100.2. 

6.9.2 Are samples received and filtered by the laboratory within 48 hours of 
collection? 

 
6.9.2.1 If not, are they stored in a refrigerator until filtered? 

  
NA 

 
NA 

  
NA 

 
NA 

  

6.9.3 Is the sample hand-agitated and sonicated at low power for 15 minutes, 
and hand-agitated again before aliquots are removed? 

  
NA 

  
NA 

 
 

6.9.4 Are the appropriate aliquots of the original sample poured though a 25 
mm or 47 mm MCE filter (0.22 µm or smaller pore size) with an MCE 
filter (5 µm pore size) backing pad? 

 
Note: No less than 1 mL must be used as an aliquot. 

  
 

NA 
 

NA 

  
 

NA 
 

NA 

 

6.9.5 Are TEM grids prepared as described in Section 6.5 of this checklist?      

6.10 OU3 Tree Bark Sample Preparation    

6.10.1 Are the applicable Libby guidance documents available for reference: 
 

6.10.1.1 SOP Tree-Libby-OU3 (Rev. 1) – Sampling and Analysis of Tree 
Bark for Asbestos? 

  
 
 

NA 

  
 
 

NA 

 
The laboratory does have the 
necessary equipment to prepare 
tree bark samples for analysis.  

6.10.2 Drying and Ashing: 
 

6.10.2.1 Are the diameter and thickness of the tree bark samples measured 
and recorded to an accuracy of ± 2mm? 

 
6.10.2.2 Is the entire tree bark sample weighed and placed in an oven for 

drying? 
 

6.10.2.2.1 Dried at 80º F until the weight stabilizes, a minimum of 6 hours, 
and weighed?  

 
6.10.2.3 Is the bark sample then covered and placed in a muffle furnace at 

450 º F for 18 hours, or until all organic matter has been removed, 
and weighed? 

 
6.10.2.3.1 Is the furnace ramped from 0º F to 450º F? 

  
 
 

NA 
 
 

NA 
 
 

NA 
 
 
 

NA 
 

NA 

  
 
 

NA 
 
 

NA 
 
 

NA 
 
 
 

NA 
 

NA 

 
 
 
 

Additional comments:   
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

6.10  OU3 Tree Bark Sample Preparation    

6.10.3 Acid Treatment: 
 

6.10.3.1 After adding approximately 1-2 ml of DI water, is 10-20 ml of 
concentrated HCl added until no further reaction is visible (approx. 
3-5 minutes)? 

 
6.10.3.2 Are samples diluted, transferred to a 100 ml container (with lid) and 

brought to a final volume of 100 ml with fiber-free DI water? 
 

6.10.3.3 Capped, inverted 5-6 times, and sonicated for 2 minutes in 
preparation for filtering? 

 
 
 
 

 NA 
 
 

NA 
 
 

NA 

 
 
 
 

 NA 
 
 

NA 
 
 

NA 

    

6.10.4 Filtration: 
 

6.10.4.1 Are 5-20 mLs of solution transferred to a second container and 
brought to a volume of 100 ml with fiber-free DI water? 

 
6.10.4.2 Are dilutions agitated (inverted 5-6 times) and filtered through a 47 

mm MCE filter (0.45 µm pore size)? 
 

6.10.4.2.1 Are additional dilutions prepared if the loading on the filter 
appears either too heavy (> 20%) or too light? 

   
 
 

NA 
 
 

NA 
 
 

NA  

   
 
 

NA 
 
 

NA 
 
 

NA  

 

6.10.5 Are TEM grids prepared as described in Section 6.5 of this checklist?      

6.11 OU3 Duff Sample Preparation    

6.11.1 Are the applicable Libby guidance documents available for reference:  
  

6.11.1.1 SOP Duff-Libby-OU3 (Rev. 0) – Sampling and Analysis of Duff for 
Asbestos? 

  
 
 

NA 

  
 
 

NA 

 
The laboratory does have the 
necessary equipment to prepare 
duff samples for analysis. 

6.11.2 Drying and Ashing: 
 

6.11.2.1 Are the appropriate number of aluminum trays weighed and tared? 
 

6.11.2.1.1 For tracking purposes, is each tray marked with a unique 
number? 

 
6.11.2.2 Are trays filled to approximately ¾ and dried at 60º F until the 

weight stabilizes, a minimum of 10 hours, and weighed? 
 
6.11.2.3 Are dried duff samples transferred to covered pans and placed in a 

muffle furnace at 450º F for 18 hours, or until all organic matter has 
been removed, and weighed? 

 
6.11.2.4 Are ashed samples transferred to Zip-lock bags and homogenized? 

 
6.11.2.4.1 If an individual sample was split between multiple trays, was it 

combined into one Zip-lock bag? 

  
 

NA 
 
 

NA 
 
 

NA 
 
 
 

NA 
 

NA 
 
 

NA 

  
 

NA 
 
 

NA 
 
 

NA 
 
 
 

NA 
 

NA 
 
 

NA 

 
 
 
 
 
 

Additional comments:   
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

  6.11 OU3 Duff Sample Preparation    

6.11.3 Acid Treatment: 
 

6.11.3.1 After adding approximately 1-2 ml of DI water to 0.25 grams 
(measured to ± 0.01 g) of ashed sample, is 10-20 ml of 
concentrated HCl added until no further reaction is visible (approx. 
3-5 minutes)? 

 
6.11.3.2 Are samples diluted, transferred to a 100 ml container (with lid) and 

brought to a final volume of 100 ml with fiber-free DI water? 
 

6.11.3.3 Capped, inverted 5-6 times, and sonicated for 2 minutes in 
preparation for filtering? 

  
 
 
 
 

NA 
 
 

NA 
 
 

NA 

  
 
 
 
 

NA 
 
 

NA 
 
 

NA 

  

6.11.4 Filtration: 
 

6.11.4.1 Are 0.1 to 1.0 ml of solution transferred to a second container and 
brought to a volume of 100 ml with fiber-free DI water? 

 
6.11.4.2 Are dilutions agitated (inverted 5-6 times) and filtered through a 47 

mm MCE filter (0.45 µm pore size)? 
 

6.11.4.2.1 Are additional dilutions prepared if the loading on the filter 
appears either too heavy (> 20%) or too light? 

 
 
 

NA 
 
 

NA 
 
 

NA  

 
 
 

NA 
 
 

NA 
 
 

NA  

    

6.11.5 Are TEM grids prepared as described in Section 6.5 of this checklist?      

6.12 Dustfall Sample Preparation    

6.12.1 Are the applicable Libby guidance documents available for reference:  
  

6.12.1.1 SOP SRC-Libby-07 Analysis of Asbestos in Dustfall Samples by 
TEM? 

 
 

 
NA 

 
 

 
NA 

 

6.12.2 Sample Filtration: 
 

6.12.2.1 Is the solution from the collection cylinder poured into a clean 500 
ml graduated cylinder and brought to a final volume of 500 ml with 
fiber-free DI water? 

 
6.12.2.2 Is 250 ml of the 500 ml solution filtered through a 25 mm or 37 mm 

MCE filter (0.45 µm pore size or smaller)? 
 

6.12.2.2.1 Is a second filter prepared using a lesser volume if the dust 
loading on the secondary filter is too heavy? 

 
 

 
 

NA 
 
 

NA 
 
 

NA 

 
 

 
 

NA 
 
 

NA 
 
 

NA 

  

6.12.3 Are TEM grids prepared as described in Section 6.5 of this checklist?    

Additional comments:  
 
 
 
 
 
\ 
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

6.13 Grid Preparation/filtrate Storage    

6.13.1 For indirect preparations, are remaining filtrate filtered onto the 
appropriate filter(s) to be archived? 

 
 

 
 

  

6.13.2 Are all remaining filters and filter portions labeled prior to archiving?    

6.13.3 Are grid preparations stored in a dust free environment, and in a manner 
which will allow them to be easily located for analysis? 

 
 

 
 

  

6.14 Quality Control Samples    

6.14.1 LB-000029b - Are quality control samples prepared at the described 
frequency: 

 
6.14.1.1 Laboratory blanks (LB) prepared at a frequency of 4%?  

 
6.14.1.2 Re-preparations prepared at a frequency of 1%?  

 
6.14.1.2.1 Are re-preparation samples selected as described? 

 
 
 

NA 
 

NA 
 

NA 

 
 
 

NA 
 

NA 
 

NA 

 

6.15 Standard Operating Procedures (SOPs)    

6.15.1 Do laboratory personnel have access to current project-specific SOPs, 
laboratory modifications, and other pertinent guidance documents?  

 
 

 
 

Refer to Finding Nos. 4 and 24 
of the Summary On-site Audit 
Report. 

6.15.2 Are the applicable laboratory SOPs available and followed by laboratory 
personnel (list)? 

 
 

 
 

 

Document Title Control No. Description 

 TEM Air Sample Prep Manual Revised June 1992     

      

   

   

6.16 Document Control Yes No Comments 

6.16.1 Are all logbooks, notebooks, forms, or other laboratory documents 
legible, accurate, and complete (list)? 

 
 

 
 

Refer to Finding Nos. 9 and 22 
of the Summary On-site Audit 
Report. 

Document Title Description/Comments 

 Sample Preparation Logbook Good documentation, but needs header on columns  

    

    

    

Additional comments:    
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7.0 TEM ANALYSIS Yes No Comments 

7.1 Are TEM areas adequate, clean, and orderly?   
Refer to Finding No. 11 of the 
Summary On-site Audit Report. 

7.2 Are steps taken to prevent the cross-contamination of equipment, supplies, 
and reagents? 

 
 

 
 

 

 Personnel Interviewed 

Name Title Experience 

Meisheng Hu TEM Analyst 18 years 

   

   

7.3 Methods and Libby-Specific Guidance Documents Yes No Comments 

7.3.1 What method(s) does the laboratory use to analyze samples TEM: 
 

7.3.1.1 40 CFR, Chapter 1, Part 763, Subpart E (AHERA)?  
 

7.3.1.2 ISO 10312:1995 E - Determination of Asbestos Fibers? 
 

7.3.1.3 ASTM D 5755-03 - Microvacuum Sampling and Indirect Analysis of 
Dust by TEM?   

 
7.3.1.4 EPA Method 100.2 - Determination of Asbestos Structures Over 10 

µm in Length in Drinking Water?  
 

7.3.1.5 EPA 600/R-93/116 - Method for the Determination of Asbestos in 
Bulk Building Materials? 

 
 

 
 

 
 
 

 
 
 

 
 
 

 

 
 

 
 

 
 
 

 
 
 

 
 
 

 

 

7.3.2 Are the applicable Libby guidance documents available for reference:  
 
7.3.2.1 SOP Tree-Libby-OU3 (Rev. 1) – Sampling and Analysis of Tree 

Bark for Asbestos? 
 
7.3.2.2 SOP Duff-Libby-OU3 (Rev. 0) – Sampling and Analysis of Duff for 

Asbestos? 
 

7.3.2.3 SOP SRC-Libby-07 Analysis of Asbestos in Dustfall Samples by 
TEM? 

 
 
 

NA 
 
 

NA 
 
 

NA 

 
 
 

NA 
 
 

NA 
 
 

NA 

 

Additional comments: 
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7.0 TEM ANALYSIS Yes No Comments 

7.4 TEM Instrumentation    

7.4.1 Does TEM instrumentation meet the following requirements: 
 

7.4.1.1 Capable of being operated at between 80 and 120 kV? 
 

7.4.1.2 Electron diffraction (ED) and energy dispersive X-ray (EDX) 
capabilities? 

 
7.4.1.3 Fluorescent screen with an inscribed or overlaid calibrated scale?  

 
 

 
 
 

 
 

 

 
 

 
 
 

 
 

 

  
 
Operated at 80 kV. 

7.4.2 Are the instruments equipped with thin film or beryllium windows (list 
below if necessary)? 

 
--- 

 
--- 

  
Beryllium 

7.4.3 Are all routine and non-routine maintenance activities recorded in 
instrument-specific logbooks? 

 
 

 
 

Refer to Finding No. 21 of the 
Summary On-site Audit Report. 

Instrument No. Make Model Capabilities 

 TEM #1 Phillips  EM-300  1XRF (Beryllium) 

 TEM #1 Phillips  EM-300  EDX not available 

 TEM #1 Phillips  EM-300  EDX available, but not yet operational 

 

7.5 Instrument Calibration Yes No Comments 

7.5.1 Is the TEM screen magnification calibrated monthly, or after service, 
using a grating replica?  

 
--- 

 
--- 

Refer to Finding No. 11 of the 
Summary On-site Audit Report. 

7.5.2 Is the ED camera constant calibrated weekly? --- --- 
Refer to Finding No. 11 of the 
Summary On-site Audit Report. 

7.5.3 Is the diameter of the cross-over (spot diameter) calibrated every three 
months? 

 
--- 

 
--- 

Refer to Finding No. 11 of the 
Summary On-site Audit Report. 

7.5.4 Is the low beam dose verified every three months? --- --- 
Refer to Finding No. 11 of the 
Summary On-site Audit Report. 

7.5.5 EDX Analyzer: 
 

7.5.5.1 Are Cu and K keV’s checked daily?  
 

7.5.5.2 Is detector resolution checked twice a year? 
 

7.5.5.3 Is Na sensitivity checked every three months? 
 

7.5.5.4 Is chrysotile fibril sensitivity checked every three months? 
 

7.5.5.5 Are K-factors checked twice a year? 

 
 

--- 
 

--- 
 

--- 
 

--- 
 

--- 

 
 

--- 
 

--- 
 

--- 
 

--- 
 

--- 

 
 
Refer to Finding No. 11 of the 
Summary On-site Audit Report.  
 
 
 
 
 
  

7.5.6 Are instrument calibration records maintained in instrument-specific 
logbooks? 

 
 

 
 

Refer to Finding No. 11 of the 
Summary On-site Audit Report. 

Additional comments: 
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7.0 TEM ANALYSIS Yes No Comments 

7.6 Reference Materials    

7.6.1 Does the laboratory maintain a library of reference materials on all 
asbestos and other fiber types?  

 
 

 
 

 

7.6.2 Are instrument-specific reference spectra collected during the mentoring 
program available for the classification of particles observed in Libby 
field samples: 

 
7.6.2.1 USGS Glass BIR-1G (freezer milled)? 
 
7.6.2.2 Libby Amphibole? 

 
 
 
 

 
 

 

 
 
 
 

 
 

 

 
 
 
 
 
Refer to Finding No. 12 of the 
Summary On-site Audit Report. 

7.7 Grid Acceptance/Rejection Criteria    

7.7.1 Grid preparation rejection criteria: 
 
7.7.1.1 The replica is too dark due to poor dissolution? 

 
7.7.1.2 Replica is doubled or folded? 

 
7.7.1.3 LB-000016a (AHERA) and LB-000031a (ISO) rejection criteria: 
 

7.7.1.3.1 Replica has > 25% obscuration rejected? 
 

7.7.1.3.2 Replica has < 50 intact grid openings? 

 
 

 
 

 
 
 
 

NA 
 

NA 

 
 

 
 

 
 
 
 

NA 
 

NA 

 
 
 
 
 
 
 
 
  

7.8 AHERA    

7.8.1 Are structures identified accordingly: 
 

7.8.1.1 Structures designated Fibers (F), Bundles (B), Clusters (C) or 
Matrices (M)? 

 
7.8.1.2 Identification of asbestos structures by Electron Diffraction (ED)? 
 

7.8.1.2.1 How often are ED patterns captured and recorded? 
 

7.8.1.3 Identification of asbestos structures by Energy Dispersive X-ray 
Analysis (EDXA)? 

 
7.8.1.3.1 How often is EDXA analysis performed and recorded?  

 
7.8.1.4 Are chrysotile structures identified by either ED pattern or EDXA? 

 
7.8.1.5 Are amphibole structures identified by both ED pattern and EDXA? 

 
 
 

 
 

 
 

--- 
 
 

 
 

--- 
 

 
 

 

 
 
 

 
 

 
 

--- 
 
 

 
 

--- 
 

 
 

 

  
 
 
 
 
 
 
A specified in method. 
 
 
 
 
A specified in method. 

Additional comments: 
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7.0 TEM ANALYSIS Yes No Comments 

7.8  AHERA    

7.8.2 Counting/stopping rules:  
 

7.8.2.1 Are enough grid openings (GOs) counted to meet the analytical 
sensitivity required? 

 
 
 

 

 
 
 

 

 

7.8.3 Is approximately half of the pre-determined filter area analyzed on one 
grid preparation and the remaining half on a second grid preparation? 

 
 

 
 

 

7.8.4 LB-000016a- Structure counting & recording modifications: 
 

7.8.4.1 Are non-asbestos material (NAM) structures being recorded? 
 
7.8.4.2 Is “ND” used to document when no structures are detected in a grid 

opening? 
 

7.8.4.3 Samples classified as investigative or non-investigative per 
LB-000053: 

 
7.8.4.3.1 Aspect ratio of 3:1 applied for investigative samples? 

 
7.8.4.3.2 Aspect ratio of 5:1 applied for non-investigative samples? 

 
7.8.4.4 How are the overall dimensions of CD and MD structures 

measured? 
 

7.8.4.4.1 Is the length of only the longest protruding fiber recorded for 
dispersed clusters and matrices? 

 
7.8.4.5 Are non-countable structures recorded, but identified as non-

countable and excluded from density and concentration results? 
 

7.8.4.6 Is the entire length of a fiber recorded for structures originating in 
one grid opening and extending into an adjacent grid opening? 

 
 

NA 
 
 

NA 
 
 

NA 
 

NA 
 

NA 
 
 

NA 
 
 

NA 
 
 

NA 
 
 

NA 

 
 

NA 
 
 

NA 
 
 

NA 
 

NA 
 

NA 
 
 

NA 
 
 

NA 
 
 

NA 
 
 

NA 

 
 
  

7.9 ISO 10312:1995    

7.9.1 Are structures identified accordingly:  
 

7.9.1.1 Are primary and secondary structures counted and recorded as 
described in ISO 10312, Annex C?  

 
7.9.1.2 Is fiber identification performed as described in ISO 10312, 

Annex D?  

 
 
 

 
 
 

 

 
 
 

 
 
 

 

 

7.9.2 Are at least two grid specimens prepared from each filter to perform 
structure counts? 

 
 

 
 

  

Additional comments:   
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7.0 TEM ANALYSIS Yes No Comments 

   7.9  ISO 10312:1995    

7.9.3 LB-000031a - Structure counting & recording modifications: 
 

7.9.3.1 Are non-asbestos material (NAM) structures being recorded? 
 
7.9.3.2 Samples classified as investigative or non-investigative per 

LB-000053: 
 

7.9.3.2.1 Is an aspect ratio of 3:1 applied for investigative samples? 
 

7.9.3.2.2 Is an aspect ratio of 5:1 applied for non-investigative samples? 
 

7.9.3.3 Are structures that intersect non-countable grid bars (top and left) 
recorded, but identified as non-countable and excluded from density 
and concentration results? 

 
7.9.3.4 Is the entire length of the structure recorded if a structure originates 

in one grid opening and extends into an adjacent grid opening, 
provided it does not intersect a non-counting grid bar? 

 
7.9.3.5 Is the observed length recorded for a structure which intersects both 

counting and non-counting grid bars? 

 
 

NA 
 
 
 
 

NA 
 

NA 
 
 
 

NA 
 
 
 

NA 
 
 

NA 

 
 

NA 
 
 
 
 

NA 
 

NA 
 
 
 

NA 
 
 
 

NA 
 
 

NA 

 
 
  

7.10 OU3 Tree Bark and Duff Sample Analysis    

7.10.1 Are these samples analyzed according to ISO 10312:1995 E?  NA  NA  

7.10.2 Are counting rules for investigative samples applied?  NA  NA  

7.10.3 Is chrysotile (if observed) recorded?  NA  NA  

7.11 Other Laboratory Modifications    

7.11.1 LB000030 – ISO 10312, ASTM 5755 and EPA 100.2: 
 

7.11.1.1 Are detailed sketches of all asbestos structures observed, up to a 
maximum of 50 structures/samples, included? 

 
 
 

NA 

 
 
 

NA 

 
  

7.11.2 LB-000084 - Abundant Chrysotile Modification: 
 

7.11.2.1 Is the chrysotile count terminated at the end of the grid opening in 
which the 50

th
 chrysotile structure is counted, with subsequent grid 

openings recorded with an “*” at the end of the grid opening (e.g., 
B1-1*)? 

 
 
 
 
 

NA 

 
 
 
 
 

NA 

 
 
  

Additional comments:  
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7.0 TEM ANALYSIS Yes No Comments 

    7.11  Other Laboratory Modifications    

7.11.3 LB000066c – AHERA, ISO 10312 and ASTM 5755: 
 

7.11.3.1 Are all NAM particles referred to as “close calls” recorded? 
 

7.11.3.2 Is the structure comment field used to record all probable mineral 
classifications (AT, AC, AM, AN, CR, TR, PY, WRTA, or UN)? 

 
7.11.3.3 Is the structure comment field used to record NaK, NaX, XK, or XX?  

 
7.11.3.4 Are EDS spectra recorded at the correct frequency: 

 
7.11.3.4.1 For each LA and each “close call” particle, up to a maximum of 5 

LA and 5 “close call’ particles per sample?  
 

7.11.3.5 Are Photomicrograph images recorded at the correct frequency: 
 

7.11.3.5.1 For each particle for which an EDS spectrum is collected and its 
structure?  

 
 

NA 
 
 

NA 
 

NA 
 
 
 
 

NA 
 
 
 
 

NA 

 
 

NA 
 
 

NA 
 

NA 
 
 
 
 

NA 
 
 
 
 

NA 

 
 
  

7.11.4 LB-000077 - Stopping rule for ABS indoor air & dust field blanks (prefixes 
“EX” and “IN”): 

 
7.11.4.1 Are a maximum of 30 grid openings analyzed? 

 
 
 

NA 

 
 
 

NA 

 
  

7.11.5 LB-000078 & LB-000079 - Stopping rule for ABS outdoor air field blanks 
(prefix “EX”) and ABS indoor air samples (prefix “IN”), respectively: 

 
7.11.5.1 If the number of grid openings needed to achieve the required 

analytical sensitivity is less than or equal to 100, are they analyzed 
unless 50 or more LA structures are observed? 

 
7.11.5.2 If more than 50 LA structures are observed, is the analysis 

terminated after completing the analysis of the grid opening in which 
the 50

th
 LA structure is observed? 

 
7.11.5.3 If the number of grid openings needed to achieve the required 

analytical sensitivity exceeds 100 and fewer than 50 LA structures 
are observed after the completion of the 100 grid opening, the 
analysis can be terminated? 

 
 
 
 
 

NA 
 
 
 

NA 
 
 
 
 

NA 

 
 
 
 
 

NA 
 
 
 

NA 
 
 
 
 

NA 

 
 
 
 
 
  

7.12 Grid Preparation Storage    

7.12.1 Are grids placed in marked grid storage boxes or other suitable 
containers and stored in a dust/fiber free environment? 

 
 

 
 

 

7.12.2 Is the location of grid preparation recorded in such a manner that they 
can be retrieved upon request in a timely manner? 

 
 

 
 

 

Additional comments:  
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7.0 TEM ANALYSIS Yes No Comments 

7.13 Quality Control    

7.13.1 LB-000029b - Are quality control samples analyzed at the frequency 
described: 

 
7.13.1.1 Recount Same (RS) - Frequency of 1%?  

 
7.13.1.2 Recount Different (RD) - Frequency of 2.5%? 

 
7.13.1.3 Verified Analysis (VA) - Frequency of 1%? 

 
7.13.1.4 Are samples for recount analyses (RS, RD and VA) selected as 

described? 
 

7.13.1.5 Is appropriate action taken for discordant recount results? 
 

7.13.1.6 Inter-laboratory (Interlab) - Frequency of 0.5%? 
 

7.13.1.6.1 How are interlab samples selected, distributed, and tracked? 
 

7.13.1.7 Laboratory blanks – Frequency 4%? 
 

7.13.1.7.1 Are a minimum of 10 grid openings read with no asbestos 
structures detected? 

 
 
 

--- 
 

--- 
 

--- 
 
 

--- 
 

NA 
 

--- 
 

--- 
 

--- 
 
 

NA 

 
 
 

--- 
 

--- 
 

--- 
 
 

--- 
 

NA 
 

--- 
 
--- 
 

--- 
 
 

NA 

  
 
 
The laboratory currently does 
not have a system to ensure 
quality analyses are performed 
as described.  Refer to Finding 
Nos. 13 and 25 of the Summary 
On-site Audit Report. 
 
 
  
 
 
An Inter-laboratory sample list is 
generated by SRC, which is 
submitted to CDM. 

7.14 Standard Operating Procedures (SOPs)    

7.14.1 Do laboratory personnel have access to current project-specific SOPs, 
laboratory modifications, and other pertinent guidance documents?  

 
 

 
 

Refer to Finding No. 4 of the 
Summary On-site Audit Report.  

7.14.2 Are the applicable laboratory SOPs available and followed by laboratory 
personnel (list)? 

 
 

 
 

 

Document Title Control No. Description 

 TEM SOP Revised August 2007 TEM procedures  

      

7.15 Document Control Yes No Comments 

7.15.1 Are all logbooks, notebooks, forms, or other laboratory documents 
legible, accurate, and complete (list)? 

 
 

 
 

. 

Document Title Description/Comments 

    

  

  

Additional comments:  
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

8.1 Are PLM areas adequate, clean, and orderly?    

8.2 Are steps taken to prevent the cross-contamination of equipment, supplies, 
and reagents? 

 
 

 
 

 

Personnel Interviewed    

Name Title Experience 

 Yulia Grozman PLM Analyst  3 years 

      

   

   

8.3 Methods and Libby-specific Guidance Documents Yes No Comments 

8.3.1 Are the applicable guidance documents available for reference:  
 

8.3.1.1 NIOSH 9002, Issue 2 - Asbestos (Bulk) by PLM? 
 

8.3.1.2 EPA 600/R-93/116 - Method for the Determination of Asbestos in 
Bulk Building Materials? 

 
 

 
 
 

 

 
 

 
 
 

 

 
 
 
  

8.3.2 Are the applicable Libby guidance documents available for reference: 
 

8.3.2.1 SOP SRC-Libby-01 (Rev. 2) - Qualitative Estimation of Asbestos in 
Coarse Soil by Visual Examination Using Stereomicroscopy & 
PLM? 

 
8.3.2.2 SOP SRC-Libby-03 (Rev. 2) - Analysis of Asbestos Fibers in Soil by 

PLM? 

 
 
 
 

 
 
 

 

 
 
 
 

 
 
 

 

  

Additional comments: 
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

8.4 Stereomicroscope & PLM Instrumentation    

8.4.1 Do stereomicroscopes meet the following requirements: 
 

8.4.1.1 Magnification range of 10X to 45X? 
 
8.4.1.2 Incandescent or fluorescent light source? 

 
 

 
 

 

 
 

 
 

 

  
 

8.4.2 Are PLMs equipped with the following: 
 

8.4.2.1 A substage polarizer? 
 

8.4.2.2 A port for a wave retardation plate? 
 

8.4.2.3 A 360 degree graduated rotating stage? 
 

8.4.2.4 A compensator plate? 
 

8.4.2.5 An illuminator and adjustable diaphragm?  
 

8.4.2.6 The following lenses: 
 

8.4.2.6.1 Dispersion-staining? 
 
8.4.2.6.2 Low-magnification objective? 

 
8.4.2.6.3 High-magnification objective? 
 
8.4.2.6.4 Focusable condenser? 

 
 

 
 

 
 

 
 

 
 

 
 
 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 
 
 

 
 

 
 

 
 

 

 

8.4.3 Are instruments well-maintained, and are all routine and non-routine 
maintenance activities recorded in instrument-specific logbooks? 

 
 

 
 

Refer to Finding No. 14 of the 
Summary On-site Audit Report. 

Instrument No. Make Model Capabilities 

1 Olympus  BH-2  Standard 

 2 Olympus  BH-2  Standard 

 3 Olympus  BH-2  Standard 

8.5 PLM Calibration Yes No Comments 

8.5.1 Is PLM alignment performed daily: 
 

8.5.1.1 Kohler illumination? 
 
8.5.1.2 Centered through substage condenser and iris diaphragm? 

 
8.5.1.3 Rotation axis centered? 

 
8.5.1.4 Analyzer and polarizer rotated to maximum extinction? 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 

 
 
Near Kohler illumination. 

8.5.2 Microscope adjustments verified prior to each sample set?    

Additional comments: 
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

8.6 Refractive Index Liquids    

8.6.1 What refractive index liquids are available: 
 

8.6.1.1.1 1.550? 
 

8.6.1.1.2 1.605? 
 

8.6.1.1.3 1.680? 
 

8.6.1.1.4 Other (list)? 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 

  
 
 
 
 
 
 
 
1.620 RI liquid. 

8.6.2 Are refractive index liquids checked daily for contamination?    Checked using starch. 

8.6.3 Are refractive index liquids calibrated monthly using a refractometer or 
other means (explain)? 

 
 

 
 

 
At each location. 

8.7 Reference Materials    

8.7.1 Does the laboratory maintain a library of asbestos reference materials:  
 

8.7.1.1 Chrysotile? 
 

8.7.1.2 Amosite? 
 

8.7.1.3 Crocidolite? 
 

8.7.1.4 Fibrous glass? 
 

8.7.1.5 Anthophylite? 
 

8.7.1.6 Tremolite? 
 

8.7.1.7 Actinolite?   

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 

8.8 NIOSH Method 9002, Issue 2 & EPA/600/R-93/116    

8.8.1 Are samples visually examined by stereomicroscope for the following: 
 

8.8.1.1 Color? 
 

8.8.1.2 Homogeneity? 
 

8.8.1.3 Texture? 
 

8.8.1.4 Friability? 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 

  

Additional comments: 
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

   8.8 NIOSH Method 9002, Issue 2 & EPA/600/R-93/116    

8.8.2 Are obvious separable layers analyzed separately?    

8.8.3 Which of the following techniques are used to prepare samples for 
analysis: 

 
8.8.3.1 Teasing with tweezers? 

 
8.8.3.2 Mortar & pestle? 

 
8.8.3.3 Acid washing? 

 
8.8.3.4 Ashing? 

 
8.8.3.5 Solvents? 

 
8.8.3.6 Other (list)?    Hot plate  

 
 
 

 
 

 
 

 
 

 
 

 
 

 

 
 
 

 
 

 
 

 
 

 
 

 
 

 

  
 
 
 
 
 
 
HCL 

8.8.4 For non-friable, organically bound samples requiring ashing and/or acid 
reduction, are all necessary weights and tare weights measured and 
recorded? 

 
 

 

 
 

 

 

8.8.5 Are slides prepared using the appropriate refractive index liquid(s) and 
scanned for asbestos fibers using the following optical properties: 

 
8.8.5.1 Morphology? 

 
8.8.5.2 Color? 

 
8.8.5.3 Refractive indices (Beckie line)? 

 
8.8.5.4 Pleochroism? 

 
8.8.5.5 Birefringence? 

 
8.8.5.6 Extinction? 

 
8.8.5.7 Sign of elongation? 

 
8.8.5.8 Dispersion staining characteristics? 

 
 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
Refer to Finding No. 15 of the 
Summary On-site Audit Report. 

Additional comments: 
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

  8.8 NIOSH Method 9002, Issue 2 & EPA/600/R-93/116    

8.8.6 Can the analyst(s) describe the optical properties of the following: 
 

8.8.6.1 Cellulose? 
 

8.8.6.2 Chrysotile? 
 

8.8.6.3 Crocidolite? 
 

8.8.6.4 Amosite? 
 

8.8.6.5 Anthophylite? 
 

8.8.6.6 Tremolite? 
 

8.8.6.7 Actinolite? 
 

8.8.6.8 Wollastonite? 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 

8.8.7 Can analysts distinguish between anthophylite, tremolite, and actinolite?    

8.8.8 Is asbestos content estimated using the appropriate refractive index 
liquid and expressed in area percent (%)? 

 
 

 
 

 

8.9 Analysis of Asbestos Fibers in Soil by PLM (SOP SRC-Libby-03)    

8.9.1 Are all qualitative and quantitative analyses performed in general 
accordance with the techniques described in NIOSH 9002 and/or EPA 
600/R-93/116? 

 
 

 

 
 

 

  

8.9.2 Based on optical properties, are asbestos fibers classified as LA, OA,   
or C?  

  
NA 

  
NA 

 

8.9.3 Qualitative analysis for Libby Amphibole: 
 
8.9.3.1 Using site-specific reference materials (0.2% and 1.0% LA by 

weight) as a visual guide, are field samples evaluated and reported 
as: 

 
8.9.3.1.1 ND (Bin A) – Asbestos not observed? 
8.9.3.1.2 Tr (Bin B1) – Asbestos observed at a level < 0.2%? 
8.9.3.1.3 < 1% (Bin B2) – Asbestos observed at a level > 0.2%, but < 

1.0%? 
8.9.3.1.4 1,2,3, etc (Bin C) – Asbestos observed at ≥ 1.0%? 

  
 
 
 
 
 

NA 
NA 

 
NA 
NA 

  
 
 
 
 
 

NA 
NA 

 
NA 
NA 

 
 
 

8.9.4 Are the appropriate number of slides analyzed to classify samples as 
ND, Tr, < 1.0% or ≥ 1.0% (3 to 5 slides)? 

  
NA 

  
NA 

 

Additional comments: 
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

   8.9  Analysis of Asbestos Fibers in Soil by PLM (SOP SRC-Libby-03)    

8.9.5 Quantitative analysis by point-count: 
 

8.9.5.1 Are samples > 1% (Bin C) estimated quantitatively using either a 
400 or 1000 Point Count (specified on the COC)?  

 
8.9.5.2 Is each non-empty point particle recorded as either NAM, LA, OA or 

C? 

  
 
 

NA 
 
 

NA 

  
 
 

NA 
 
 

NA 

 

8.9.6 Quantitative analysis by standard curve:  
 

8.9.6.1 Is mass percent estimated for LA by plotting the area percent 
against known LA standards at concentrations of 0.2, 0.5, 1.0 and 
2.0% mass percent? 

  
 
 
 

NA 

  
 
 
 

NA 

 

8.9.7 Are all visual and point count data recorded on the following work 
sheets: 

 
8.9.7.1 PLM Visual Estimation Data Recording Sheet? 
 
8.9.7.2 PLM Point Counting Data Recording Sheet? 

  
 
 

NA 
 

NA 

  
 
 

NA 
 

NA 

 
 
 

8.10 Qualitative Estimation of Asbestos in Coarse Soil by Visual 
Examination Using Stereomicroscopy & PLM (SOP SRC-Libby-01) 

   

8.10.1 Is the entire sample weighed and examined by stereomicroscope by: 
 

8.10.1.1 Using multiple fields of view over the entire sample? 
 

8.10.1.2 Probing the samples by turning pieces over and breaking clumps 
where possible? 

 
8.10.1.3 Manipulating the samples using the appropriate tools? 

 
8.10.1.4 Observing homogeneity, texture, friability, color, and extent of any 

asbestos in the sample? 

  
 

NA 
 
 

NA 
 

NA 
 
 

NA 

  
 

NA 
 
 

NA 
 

NA 
 
 

NA 

 

8.10.2 Is the sample segregated into “non-asbestos” and “tentatively identified 
asbestos”? 

  
NA 

  
NA 

 

8.10.3 Are the “tentatively identified asbestos” particles confirmed by PLM as 
described in SOP SRC-Libby-03? 

  
NA 

  
NA 

 

8.10.4 If OA is observed during PLM analysis, is the type of OA recorded as 
either AMOS, ANTH, CROC or UNK? 

  
NA 

  
NA 

 

8.10.5 Are all stereomicroscopic and PLM observations recorded on the Data 
Log Sheet v6 for SOP SRC-Libby-01?  

  
NA 

  
NA 

 

Additional comments:  
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

8.11 Quality Control    

8.11.1 Are preparation blanks analyzed at a frequency of 1 per 20 samples?   Daily 

8.11.2 Are quality control sample analyses performed at a frequency of 1 per 10 
samples analyzed?  

  
 

  
 

Refer to Finding No. 16 of the 
Summary On-site Audit Report. 

8.11.3 Are inter-laboratory samples performed at a frequency of 1 per 100 
samples analyzed? 

 
8.11.3.1 How are interlab samples selected, distributed, and tracked? 

 
--- 
 

--- 

 
--- 
 

--- 

 
An Inter-laboratory sample list is 
generated by SRC, which is 
submitted to CDM. 

8.12 Standard Operating Procedures (SOPs)    

8.12.1 Do laboratory personnel have access to current project-specific SOPs, 
laboratory modifications, and other pertinent guidance documents?  

 
 

 
 

Refer to Finding No. 4 of the 
Summary On-site Audit Report. 

8.12.2 Are the applicable laboratory SOPs available and followed by laboratory 
personnel (list)? 

 
 

 
 

 

Document Title Control No. Description 

 PLM SOP Revised August 2007 PLM procedures  

   

   

   

8.13 Document Control Yes No Comments 

8.13.1 Are all logbooks, notebooks, forms, or other laboratory documents 
legible, accurate, and complete (list)? 

 
  

 
 

Refer to Finding No. 14 of the 
Summary On-site Audit Report. 

Document Title Description/Comments 

Microscope Calibration Sheet Documentation of microscope calibration 

    

  

  

Additional comments: 
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9.0 DATA PACKAGE REVIEW AND ASSEMBLY Yes No Comments 

9.1 Data Package Assembly    

9.1.1 Are all data recorded on the appropriate work sheets: 
 

9.1.1.1 EPA-Libby-03 Gravimetric Reduction Data Sheet? 
 

9.1.1.2 NADES TEM Count Sheet? 
 

9.1.1.3 Tree Bark TEM count sheet (TEM Tree Bark.xls)? 
 

9.1.1.4 PLM Visual Estimation Data Recording Sheet? 
 

9.1.1.5 PLM Point Counting Data Recording Sheet?  
 

9.1.1.6 Data Log Sheet v6 for SOP SRC-Libby-01? 

 
 
NA 

 
NA 

 
NA 

 
NA 

 
NA 

 
NA 

 
 
NA 

 
NA 

 
NA 

 
NA 

 
NA 

 
NA 

  
 

9.2 Data Package Review    

9.2.1 Do analytical data reports include the following: 
 

9.2.1.1 Narrative? 
 
9.2.1.2 Signed COCs? 

 
9.2.1.3 Analytical data summary report? 

 
9.2.1.4 Raw data for all field and QC samples: 

 
9.2.1.4.1 Preparation bench sheets? 

 
9.2.1.4.2 Count sheets? 

 
9.2.1.4.3 EDXA Spectra? 

 
9.2.1.4.4 ED pattern micrographs? 

 
9.2.1.4.5 QC results (i.e., blanks)? 

 
 

 
 

 
 

 
 
 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 
 
 

 
 

 
 

 
 

 
 

 

  
 
 
 
 
 
 
 
Current clients do not request 
this level of information, but can 
be provided upon request. 

9.2.2 Are all deliverables reviewed for completeness and accuracy prior to 
being submitted: 

 
9.2.2.1 Hard copy deliverables? 
 
9.2.2.2 Electronic deliverables? 

 
 
 

 
 

 

 
 
 

 
 

 

 
 
 
Refer to Finding No. 20 of the 
Summary On-site Audit Report. 

9.2.3 Are all reviews documented?   
Refer to Finding No. 20 of the 
Summary On-site Audit Report.  

9.3 Data Storage and Archiving    

9.3.1 Are electronic files saved onto two separate media on each day of data 
acquisition? 

 
 

 
 

Refer to Finding No. 3 of the 
Summary On-site Audit Report. 

9.3.2 Are all hardcopy data stored in a secured location with limited access 
(e.g., locking file cabinet)? 

 
 

 
 

 

Additional Comments: 
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10.0 QUALITY ASSURANCE/QUALITY CONTROL Yes No Comments 

10.1 Laboratory Certifications    

10.1.1 Is the laboratory accredited for asbestos analysis under the National 
Voluntary Laboratory Accreditation Program (NVLAP)? 

 
10.1.1.1 If yes, when was the last inspection:     Good through 2009-06-30   

 
 

 
 

 
  

10.1.2 Is the laboratory accredited for asbestos analysis under the American 
Industrial Hygiene Association (AIHA), and does it participate in the 
National Institute for Occupational Safety and Health (NIOSH) 
Proficiency Analytical Testing (PAT) Program? 

 
10.1.2.1 If yes, when was the last inspection:     Good through 2009-03-31   

 
 
 

 

 
 
 

 

  
 

10.1.3 Does the laboratory possess other certifications?    

Additional Certifications 

State/Agency Certification No. Expiration Date 

 
 
 
 

For a complete list of additional certifications and accreditations go to http://www.asbestostemlabs.com 

10.2 Libby Conflict of Interest Disclosure Policy Yes No Comments 

10.2.1 Does the laboratory abide by the following Libby Project Conflict of 
Interest disclosure policies: 

 
10.2.1.1 The laboratory cannot perform asbestos work for clients/consultants 

who (directly or indirectly) represent WR Grace and/or RJ Lee.  In 
addition, Libby and Libby Sister site samples collected by entities 
other than EPA or EPA contractors cannot be analyzed by the 
laboratory without explicit consent from EPA (via CDM)? 

 
10.2.1.2 The laboratory cannot perform asbestos work for other sites or 

clients if it will impact the capacity to perform quality and timely 
analytical work for the Libby site? 

 
 
 
 
 
 
 

NA 
 
 
 

NA 

 
 
 
 
 
 
 

NA 
 
 
 

NA 

 
 
 
 
 
 
 
The laboratory is not currently 
receiving samples from Libby 
operable units. 
 
 

10.2.2 Has the laboratory provided a signed acknowledgement statement of 
these policies on company letterhead? 

 
NA 

 
NA 

 
 

Additional comments:  
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10.0 QUALITY ASSURANCE/QUALITY CONTROL Yes No Comments 

10.3 Training    

10.3.1 Have all analysts undergone training on the proper usage of the 
equipment and instrumentation used in the respective areas: 

 
10.3.1.1 PCM? 

 
10.3.1.2 PLM? 

 
10.3.1.3 TEM? 

 
 
 

 
 

 
 

 

 
 
 

 
 

 
 

 

  
 
 
 
 
Refer to Finding No. 17 of the 
Summary On-site Audit Report. 

10.3.2 Have all analysts demonstrated proficiency through the preparation 
and/or analysis of standards or samples of known values? 

 
 

 
 

  

10.3.3 Has the laboratory successfully completed the training/ mentoring 
program prior to the analyzing Libby field samples: 

 
10.3.3.1 Has the laboratory established a reference library of LA EDXA and 

BIR-1-G spectra? 
 

10.3.3.1.1 Are the spectra instrument-specific? 
 

10.3.3.2 Are all applicable TEM analysts familiar with the following Libby-
specific materials: 

 
10.3.3.2.1 Project-specific method deviations? 

 
10.3.3.2.2 Project-specific visual aids and documents? 

 
10.3.3.2.3 Project-specific QAPP? 

 
10.3.3.2.4 Project-specific SAPs? 

 
 
 
 

 
 

 
 
 
 
 

NA 
 

NA 
 

NA 
 

NA 

 
 
 
 

 
 

 
 
 
 
 

NA 
 

NA 
 

NA 
 

NA 

  
 
 
 
Refer to Finding No. 12 of the 
Summary On-site Audit Report. 

10.3.4 Does the laboratory participate in weekly conference calls?     

10.3.5 Is all Libby-specific (mentoring) training recorded and maintained in 
analyst-specific files? 

 
 

 
 

Refer to Finding No. 27 of the 
Summary On-site Audit Report. 

10.4 Internal Audits    

10.4.1 Are internal audits conducted on an annual basis using an appropriate 
checklist? 

 
10.4.1.1 Are internal audit reports available for review? 

 
--- 
 

NA 

 
--- 
 

NA 

 
Not evaluated. 

10.4.2 Can the laboratory demonstrate the sequence of problem identification, 
corrective action, and resumption of duties? 

 
 

 
 

Refer to Finding No. 26 of the 
Summary On-site Audit Report. 

Additional comments:   
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10.0 QUALITY ASSURANCE/QUALITY CONTROL Yes No Comments 

10.5 Quality Records    

10.5.1 Are SOPs available in the applicable areas for all laboratory-specific 
procedures? 

 
 

 
 

Refer to Finding No. 6 of the 
Summary On-site Audit Report. 

10.5.2 Does the laboratory have a Quality Assurance Manual/Plan?    

10.5.3 Are all deviations from project-specific SOPs, modifications, and 
guidance documents recorded on a Libby Asbestos Project Record of 
Modification Form to Laboratory Activities? 

 
 

NA 

 
 

NA 

 

10.6 Environmental Controls/Laboratory Monitoring    

10.6.1 Does the laboratory conduct an environmental monitoring program?   Refer to Finding No. 2 of the 
Summary On-site Audit Report. 

10.6.2 Are ambient air and dust samples collected and analyzed by TEM to 
ensure laboratory cleanliness? 

 
10.6.2.1 How often and in what areas are air and/or dust samples collected? 
 
10.6.2.2 Are records of laboratory monitoring results available? 

 
 

 
--- 
 

 

 
 

 
--- 
 

 

 
 
 
Refer to Finding No. 2 of the 
Summary On-site Audit Report.  

Additional comments: 
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Laboratory:   Asbestos TEM Laboratories, Inc. 
  

    

Address:    630 Bancroft Way 
  

    

 
Berkeley, California 94710 

  

    

Telephone:    1.510.704.8930 
  

    

    
  

    

Laboratory Personnel Contacted  
 

    

Name 
 

Title 

Mark Bailey* 
 

President 

  
 

  

* Soil preparation technician was unavailable  
 

  

   for the audit. 
 

  

  
 

  

  
 

  

 
 

  

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

   

Evaluation Team 
  

   

Name 
 

Title 

Mary Goldade 
 

EPA Region 8, Senior Environmental Scientist/Chemist 

Michael P. Lenkauskas, CQA  Shaw E & I (QATS), Lead Auditor 
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1.0 SAMPLE RECEIPT, LOG-IN, STORAGE, & TRACKING Yes No Comments 

1.1 Is the sample receiving area adequate, clean, and orderly? --- --- Refer to Additional comments.  

1.2 Is the sample receiving area secured against unauthorized personnel? --- --- Refer to Additional comments. 

Personnel Interviewed 

Name Title Experience 

  Refer to Additional comments.   

1.3 Sample Receipt     

1.3.1 Is there a sample custodian and designated alternate responsible for 
sample receipt and log-in?    

--- --- 
Refer to Additional comments 

1.3.2 Are sample shipping containers opened in a HEPA hood (as necessary) 
to both minimize personal exposure and safeguard against laboratory 
contamination (explain)? 

 
--- 

 
--- 

 
 
Refer to Additional comments 

1.3.3 Does the sample custodian verify and record the following when 
inspecting shipments and reviewing documentation: 

 
1.3.3.1 Presence and condition of custody seals? 

 
1.3.3.2 Presence or absence of Chain-of-Custody (COC) records? 

 
1.3.3.3 Presence or absence of air bill sticker(s)? 

 
1.3.3.4 Sample condition? 

 
1.3.3.5 Presence of packaging or packing material which could 

compromise samples (i.e., vermiculite & polystyrene)? 
 

1.3.3.6 Problems/discrepancies between samples, documentation, client 
requests, etc.? 

 
 
 

--- 
 

--- 
 

--- 
 

--- 
 
 

--- 
 
 

--- 

 
 
 

--- 
 

--- 
 

--- 
 

--- 
 
 

--- 
 
 

--- 

Refer to Additional comments 

1.3.4 Are (COC) records signed and dated at the time of sample receipt? --- --- Refer to Additional comments 

1.3.5 Is a system in place to contact the client in case of absent 
documentation, or discrepancies between COCs, client requests, etc.? 

 
--- 

 
--- 

 
Refer to Additional comments 

1.3.6 Are subsequent resolutions to problems and discrepancies 
documented? 

 
--- 

 
--- 

 
Refer to Additional comments 

Additional comments:   
 
For a summary of the evaluation of the Sample Receipt, Login, Storage & Tracking area and any associated observations, 
refer to the Summary On-site Audit Report and Libby Site-and Libby Action Plan-Specific Asbestos Laboratory On-site Audit 
Checklist. 
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1.0 SAMPLE RECEIPT, LOG-IN, STORAGE, & TRACKING Yes No Comments 

1.4 Sample Identification    

1.4.1 Are sample receipt identification logbooks, or a LIMS, used to log-in 
samples and assign unique laboratory identification numbers? 

 
1.4.1.1 Does the logbook or logging system serve as a direct cross-

reference between laboratory ID numbers and client ID numbers? 

 
--- 
 
 

--- 

 
--- 
 
 

--- 

  
Refer to Additional comments 
 

1.4.2 When samples are split in the laboratory, is there a method in place to 
assign laboratory numbers to track the sample back to the original 
sample? 

 
 

--- 

 
 

--- 

 
Refer to Additional comments 

1.5 Sample Storage    

1.5.1 Are storage facilities sufficient?   Refer to Finding No. 19 of the 
Summary On-site Audit Report. 

1.5.2 Is the sample storage area secured to prevent entry of unauthorized 
personnel? 

 
--- 

 
--- 

 
Refer to Additional comments 

1.5.3 Does the sample custodian keep storage logbooks? --- --- Refer to Additional comments 

1.5.4 Are samples easy to locate from logbook references? --- --- Refer to Additional comments 

1.6 Sample Tracking    

1.6.1 Is a system in place to keep track of samples and prepared samples 
entering and leaving the storage, sample preparation, and analysis 
areas? 

 
 

--- 

 
 

--- 

 
 
Refer to Additional comments 

1.6.2 Are the retention and/or disposal of unused samples documented? --- --- Refer to Additional comments 

1.7 Standard Operating Procedures (SOPs)    

1.7.1 Do laboratory personnel have access to current project-specific SOPs, 
laboratory modifications, and other pertinent guidance documents?  

 
--- 

 
--- 

 
Refer to Additional comments 

1.7.2 Are the applicable laboratory SOPs available and followed by laboratory 
personnel (list)? 

 
--- 

 
--- 

  
Refer to Additional comments 

Document Title Control No. Description 

   

   

1.8 Document Control:    

1.8.1 Are all logbooks, notebooks, forms, or other laboratory documents 
legible, accurate, and complete (list)? 

 
--- 

 
--- 

 

Document Title Description/Comments 

    

  

Additional comments:   
 
For a summary of the evaluation of the Sample Receipt, Login, Storage & Tracking area and any associated observations, 
refer to the Summary On-site Audit Report and Libby Site-and Libby Action Plan-Specific Asbestos Laboratory On-site Audit 
Checklist. 
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2.0 FACLITY Yes No Comments 

2.1 Is the facility adequate, clean, and orderly?    

2.2 Are steps taken to prevent the cross contamination of equipment, supplies, 
and reagents? 

 
 

 
 

Refer to Finding No. 18 of the 
Summary On-site Audit Report. 

 

3.0 PERSONNEL INTERVIEWED 

Name Title Experience 

Mark Bailey President 25 + Years 

   

 

4.0 REAGENTS & EQUIPMENT Yes No Comments 

4.1 General purpose laboratory oven: 
 

4.1.1 Checked routinely and recorded in a permanent logbook? 
 
4.1.2 Capable of maintaining a constant temperature between 89-91°C? 

 
 

 
 

 

 
 

 
 

 

 
 
Refer to Finding No. 23 of the 
Summary On-site Audit Report. 

4.2 Analytical balances: 
 

4.2.1 Checked routinely and recorded in a permanent logbook? 
 

4.2.2 Capable of measuring in a range of 0.1g to at least 2000g? 
 

4.2.3 Calibrated within the last 12 months by a certified technician? 

 
 

 
 

 
 

 

 
 

 
 

 
 

 

 
 
Refer to Finding No. 23 of the 
Summary On-site Audit Report.  

4.3 Plate Grinder: 
 
4.3.1 Checked routinely and recorded in a permanent logbook? 

 
4.3.2 Capable of accepting soil particles of approximately ¼ inch diameter and 

grinding to produce particles of approximately 250 µm? 

 
 

--- 
 
 

 

 
 

--- 
 
 

 

 
 
Refer to Additional comments  

4.4 Ventilation Hoods: 
 
4.4.1 Checked routinely and recorded in a permanent logbook? 

 
 

--- 

 
 

--- 

 
 
Refer to Additional comments 

4.5 HEPA Vacuum: 
 
4.5.1 Checked routinely and recorded in a permanent logbook? 

 
 

--- 

 
 

--- 

  
 
Refer to Additional comments 

4.6 Riffle Splitter:  
 
4.6.1 With ¾ inch chutes? 

 
 

 

 
 

 

 

4.7 Clean quartz sand: 
 
4.7.1 For quality control samples and grinder decontamination? 

 
 

 

 
 

 

 

Additional comments:   
 
Although the audit team was provided a tour of the area and equipment used, and allowed to review the available documents, 
the individual who performs the sample preparation activities works in the evenings and was not available.  As a result, the 
evaluation of this area is incomplete and follow-up is necessary. 
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5.0 SOIL STORAGE Yes No Comments 

5.1 Are samples grouped into an inventory batch of 50-120 samples? NA NA  

5.2 Are samples archived according to inventory batch?    

 

6.0 BULK SOIL DRYING Yes No Comments 

6.1 Are samples grouped in a drying batch and assigned a drying batch number 
prior to drying? 

 
6.1.1 Is a drying blank created for each drying batch prior to loading samples 

in the oven? 

 
 

 
 

--- 

 
 

 
 

--- 

 
 
 
 
Refer to Additional comments 

6.2 Drying Procedure: 
 
6.2.1 Is the mass of the original samples measured to the nearest 0.1g and 

recorded on the Sample Drying Log Sheet? 
  

6.2.2 Are the samples transferred to the respectively labeled drying pans 
under a negative pressure HEPA filter hood? 

 
6.2.3 Are the samples dried for 24-48 hours or until completely dry? 

 
6.2.4 Are all samples, once cooled, transferred to clean zip top bags (double 

bagged) under a negative pressure HEPA filter hood? 
 

6.2.5 Is the mass of the dried sample, measured to the nearest 0.1g, recorded 
on the Sample Drying Log Sheet? 

 
 
 

 
 
 

--- 
 

 
 
 

 
 
 

 

 
 
 

 
 
 

--- 
 

 
 
 

 
 
 

 

 
 
 
 
 
 
Refer to Additional comments 

6.3 Decontamination 
 

6.3.1 Is the inside of the hood, the inside of the oven, and all drying pans 
decontaminated using a HEPA vacuum and wet wiping after each drying 
batch? 

 
 
 
 

--- 

 
 
 
 

--- 

 
 
 
 
Refer to Additional comments 

Additional comments:  
 
Although the audit team was provided a tour of the area and equipment used, and allowed to review the available documents, 
the individual who performs the sample preparation activities works in the evenings and was not available.  As a result, the 
evaluation of this area is incomplete and follow-up is necessary. 
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7.0 DIVISION OF ARCHIVE AND PREPARATION SAMPLES Yes No Comments 

7.1 Procedure for Sample Division: 
 
7.1.1 Are the double bagged samples kneaded in the hood to break up any 

soil clumps? 
 

7.1.2 If the volume of the processing portion is larger than 200 grams, is that 
portion split again (Leaving ¾ of the sample for archive and ¼ for 
processing)? 

 
7.1.3 Is the archive portion of the sample double bagged in a clean zip top 

bag and identified? 

 
 
 

--- 
 
 
 

NA 
 

 
 

 
 
 

--- 
 
 
 

NA 
 

 
 

 
 
 
Refer to Additional comments 

7.2 Decontamination: 
 
7.2.1 Is a HEPA vacuum/compressed air along with brushing/wiping off visible 

material done to decontaminate the splitter after each sample? 
 

Note: The splitter does not need to be decontaminated following splitting 
providing the fine ground sample will be immediately split again. 

 
 
 

--- 

 
 
 

--- 

 
 
 
Refer to Additional comments 

Additional comments:  
 
Although the audit team was provided a tour of the area and equipment used, and allowed to review the available documents, 
the individual who performs the sample preparation activities works in the evenings and was not available.  As a result, the 
evaluation of this area is incomplete and follow-up is necessary. 
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8.0 PREPARATION SAMPLE SIEVING Yes No Comments 

8.1 Sample Sieving Procedure: 
 
8.1.1 Coarse Fraction: 

 
8.1.1.1 Is a ¼ inch stainless steel screen with a clean, pre-weighed catch 

pan used to divide the fractions? 
 

8.1.1.2 Are all materials that do not pass through the screen (>¼ inch) 
placed in a new, tared sample bag?  

 
8.1.1.3 Is the mass of the coarse fraction, measured to the nearest 0.1g, 

recorded on the Sample Drying Log Sheet? 
 

8.1.1.4 Is the coarse fraction material double-bagged and identified with 
the Index ID and “C”? 

 
8.1.2 Fine Fraction: 

 
8.1.2.1 Is the mass of the fine fraction, measured to the nearest 0.1g, 

recorded on the Sample Drying Log Sheet? 
 

Note: If all of the material passes through the screen, record a 
mass of zero for the coarse fraction. 

 
8.1.2.2 Is the fine fraction immediately processed? (If no see below) 

 
8.1.2.3 Is the fine fraction material double-bagged and identified with the 

Index ID and “F”? 

 
 
 
 
 

 
 
 

 
 
 

 
 
 

 
 
 
 
 

 
 
 
 
 

--- 
 
 

--- 

 
 
 
 
 

 
 
 

 
 
 

 
 
 

 
 
 
 
 

 
 
 
 
 

--- 
 
 

--- 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Refer to Additional comments 

8.2 Decontamination: 
 
8.2.1 Is a HEPA vacuum/compressed air along with brushing/wiping off visible 

material done to decontaminate the sieves, pans, and the pestle after 
each sample? 

 
 
 
 

--- 

 
 
 
 

--- 

 
 
 
 
Refer to Additional comments 

Additional comments:  
 
Although the audit team was provided a tour of the area and equipment used, and allowed to review the available documents, 
the individual who performs the sample preparation activities works in the evenings and was not available.  As a result, the 
evaluation of this area is incomplete and follow-up is necessary. 
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9.0 FINE SAMPLE GRINDING Yes No Comments 

9.1 Calibration: 
 

9.1.1 To verify proper particle size and to demonstrate that samples are not 
over processed, are grinders calibrated daily or after adjustments are 
made to the plates? 

 
9.1.2 Is a HEPA vacuum used to decontaminate the hood and processing 

equipment, following the calibration activities? 

 
 
 
 

 
 
 

NA 

 
 
 
 

 
 
 

NA 

 

9.2 Grinding Fine Field Samples: 
 

9.2.1 Is the fine fraction (<¼ inch) ground to a particle size of approximately 
250 µm? 

 
9.2.2 Are samples masses, measured to the nearest 0.1g and recorded 

following grinding activities? 
 

9.2.3 Is the net recovery of fine ground material ≥ 90% of the fine fraction 
material placed into the grinder? 

 
Note:  If recovery is < 90%, soil grinding must be stopped and the 
grinder re-adjusted. 

 
 
 

 
 
 

 
 
 

NA 

 
 
 

 
 
 

 
 
 

NA 

 

9.3 Decontamination: 
 
9.3.1 Is the grinder decontaminated between samples using a HEPA-vacuum, 

compressed air, and quartz sand? 

 
 
 

--- 

 
 
 

--- 

 
 
 
Refer to Additional comments 

 

10.0 SPLITTING OF THE FINE GROUND SAMPLE Yes No Comments 

10.1 Splitting Procedure for Fine Ground Sample 
 
10.1.1 Are all splitting activities being performed in the hood? 

 
10.1.2 Is the fine ground soil sample distributed into four approximately equal 

subsamples? 
 

10.1.3 Is each portion of the sample placed in a clean zip top bag and identified 
with the Index ID and “FG1”, “FG2”, “FG3”, or “FG4”? 

 
 

--- 
 
 

NA 
 
 

NA 

 
 

--- 
 
 

NA 
 
 

NA 

 
 
Refer to Additional comments 

10.2 Decontamination: 
 
10.2.1 Is a HEPA vacuum and compressed air, along with the brushing/wiping 

off of visible material, used to decontaminate the splitter after each 
sample? 

 
 
 
 

--- 

 
 
 
 

--- 

 
 
 
 
Refer to Additional comments 

Additional comments: 
 
Although the audit team was provided a tour of the area and equipment used, and allowed to review the available documents, 
the individual who performs the sample preparation activities works in the evenings and was not available.  As a result, the 
evaluation of this area is incomplete and follow-up is necessary. 
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11.0 PERFORMANCE EVALUATION (PE) SAMPLES Yes No Comments 

11.1 Are PE samples distributed approximately evenly between the different 
concentration values? 

 
NA 

 
NA 

 

11.2 Generation and submittal of PE samples: 
 
11.2.1 Are the contents of the PE bottle, ~ 100g, thoroughly mixed, by inversion 

and/or rolling? 
 

11.2.2 Is an aliquot of approximately 20g removed from the PE bottle and 
packaged as an unprocessed sample? 

 
11.2.3 Is the remainder of the PE bottle material, ~ 80g, carried through the full 

sequence of steps applied to each field sample? 

 
 

 
NA 

 
 
NA 

 
 

NA 

 
 

 
NA 
 
 
NA 

 
 

NA 

 

 

12.0 QUALITY CONTROL Yes No Comments 

12.1 Preparation Blanks: 
 
12.1.1 Is the preparation blank comprised of 200-400 grams of clean quartz 

sand? 
 

12.1.2 Is the preparation blank treated identically to a field soil sample? 
 

12.1.3 Is at least one preparation blank processed with each drying batch (~ 20 
samples)? 

 
12.1.4 Are preparation blanks assigned a random and unique Index ID and 

submitted to the laboratory blindly? 

 
 
 

 
 

NA 
 
 

 
 
 

 

 
 
 

 
 

NA 
 
 

 
 
 

 

 

12.2 Grinding Blanks: 
 
12.2.1 Is the grinding blank comprised of 100-200 grams of clean quartz sand 

that is passed through the plate grinder? 
 

12.2.2 Is one grinding blank prepared daily, for each grinder used? 
 

12.2.3 Are grinding blanks assigned a random and unique Index ID and 
submitted to the lab blindly? 

 
 
 

 
 

 
 
 

NA 

 
 
 

 
 

 
 
 

NA 

 

12.3 Performance Evaluation (PE) Samples: 
 
12.3.1 Is one of each type of PE sample (processed and unprocessed) 

distributed for each month in which soil processing occurs? 

 
 
 

NA 

 
 
 

NA 

 

12.4 Preparation Duplicates: 
 
12.4.1 Is the preparation duplicate comprised of a field sample divided into two 

approximately equal portions? 
 

12.4.2 Is one duplicate sample processed for every 20 field samples prepared? 
 

12.4.3 Is the preparation duplicate assigned a unique Index ID and submitted to 
the laboratory blindly? 

 
 

NA 
 
 

NA 
 
 

NA 

 
 

NA 
 
 

NA 
 
 

NA 

 

Additional comments: 
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13.0 HEALTH & SAFETY Yes No Comments 

13.1 Does the laboratory have a Health & Safety Plan (HSP)? 
 
13.1.1 Is the HSP document available for review? 

 
 
NA 

 
 
NA 

 

13.2 Personal Protective Equipment (PPE): 
 
13.2.1 Is the appropriate PPE used during sample preparation and 

decontamination? 

 
 
 
NA 

 
 

 
NA 

 

13.3 Ambient Air Monitoring: 
 
13.3.1 Is the potential for personal exposure and laboratory contamination 

monitored and minimized through the collection of air and/or wipe 
samples? 

 
13.3.2 What is the frequency at which monitoring samples are collected? 

 
               

 

 
 
 
 

 
 

-- 

 
 
 

 
 

 
-- 

 
 
 
 
Refer to Finding No. 18 of the 
Summary On-site Audit Report. 

 

14.0 STANDARD OPERATING PROCEDURES (SOPS) Yes No Comments 

14.1 Are the applicable laboratory SOPs available and followed by laboratory 
personnel (list)? 

 
 

 
 

  

Document Title Control No. Description 

CAL ARB 435 April 2005 
Drying, Crushing and Pulverizing 

Operations Manual 

   

   

 

15.0 DOCUMENT CONTROL Yes No Comments 

15.1 Are all logbooks, notebooks, forms, or other laboratory documents legible, 
accurate, and complete (list)? 

 
 

 
 

  

Document Title Description/Comments 

   

  

  

Additional comments: 
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November 24, 2008 
 
Ms. Mary Goldade 
USEPA Region 8 
Mail Code 8EPR 
1595 Wynkoop St. 
Denver, CO 80202-1129 
 
Re: Response to Audit, Document ID #: 2019-10302008-2 
 
Dear Ms. Goldade: 
 
During the inspection visit on August 26-27, 2008, 27 observations were made which we needed to 
address to complete the assessment process. The purpose of this letter is to respond to these 
deficiencies and to supply necessary documentation in support of our corrective actions.  
 
The following is a list of the observations with the actions taken and the evidence that has been attached: 
 
 
Observation 1: ”Visitors to the laboratory are not required to sign in or out upon arrival or departure.  
Because the laboratory facility is used to store client samples, data, and other confidential, sensitive 
materials it is important to document the identities and affiliations of individuals who could have access to 
these materials. Refer to Checklist No. 2.1.” 
 
Recommended Corrective Action – In order to protect the integrity of confidential, sensitive materials, 
ensure that visitors sign in prior to entering the laboratory and sign out upon exiting.   
 
Statement of Action:  SOP 3-1-1, “Visitors and Signing In,” has been issued; employees have been 
trained, and a visitors log has been started. 
 
Proof of Commitment/Objective Evidence of Compliance: SOP 3-1-1 and a completed page of the log are 
attached. A training record is also attached. 
 
 
Observation 2:  “Quarterly contamination monitoring of the laboratory through the collection of 
dust and air samples is not performed as described in the Laboratory QAP and applicable SOPs, and no 
monitoring data were available for review by the Audit Team.  The collection of dust and air samples at 
various locations and at specified frequencies are imperative to monitoring for potential laboratory 
contamination and personal exposure due to improper sample handling, equipment (i.e. fume hood) 
malfunction, or other potential contamination problems.  The requirement to monitor environmental 
conditions in the laboratory through the collection of quarterly wipe and air samples is described in 
Section 5.3.2 of the Laboratory QAP.  A copy of the requirement is provided as an enclosure.  Refer to 
Checklist Nos. 10.6.1, 10.6.2, and Enclosure 2.”   
 
Recommended Corrective Action – Monitor the environmental conditions of the laboratory through the 
collection of both air and dust samples as described in the Laboratory QAP.   
 
Statement of Action:  LQAP Section 5.3.2 and TEM and PLM SOPs 5-04-6-04 have been updated; 
samples have been collected and analyzed. 
 
Proof of Commitment/Objective Evidence of Compliance: Analysis reports are attached. 
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Observation 3:  “Although the LIMS is backed up to an outside source on a daily basis, it is not 
clear that the remaining network drives which contain spectra and spreadsheet files are backed up at a 
specified frequency.  In order to minimize the amount of data that could be lost due to power surges, fire 
or other unforeseen circumstances it is critical to ensure that all data systems are backed up at a 
predetermined, adequate frequency.  The requirement to protect and backup data stored on computers to 
ensure availability in the event of a system or power failure is described in Section 4.13.1.4 of the 
Laboratory QAP.  A copy of the requirement is provided as an enclosure.  Refer to Checklist No. 9.3.1 
and Enclosure 3. “ 
 
Recommended Corrective Action – Develop and implement procedures for backing up data stored on 
network computers at a specified, adequate frequency. 
 
Statement of Action:  (1) An on-site hard-drive-based backup has been being added to the server setup, 
and will be programmed to update daily; (2) all EDX spectra have been moved to the network, saving 
now defaults to the network, other files containing client information or QC/QA data have been moved to 
the server, and such files will continue to be moved when identified; (3) the server is on a UPS, which 
protects against power surges, and provides time to shut down in case of power outage. 
 
Objective Evidence of Compliance: A screen shot of ATEM’s network server is attached as proof  that the 
spectra files have been moved over to the network. 
 
 
Observation 4:  “Although the laboratory has adequate systems to login and process samples 
received from their existing clientele, specific requirements for managing samples received from Libby 
operable units have not been documented and communicated.  Elements of the quality system that need 
to be considered to ensure that samples from Libby operable units are processed as described in the 
project-specific guidance documents include:   
 

• Project management – Modifications and other pertinent information from the weekly conference 
call, scheduled for 1 PM EST each Tuesday, needs to be communicated to laboratory personnel 
in a timely and controlled manner.   

 
   Modifications and other pertinent information are conveyed to the laboratory during weekly to bi-
monthly conference calls. Asbestos TEM Laboratory will take minutes of the conference calls which will in 
turn be reviewed for any information which needs to be relayed to the lab. This information will then be 
categorized by laboratory process and disseminated to the appropriate laboratory personal. The minutes 
and the categorized paperwork will be kept in a LIBBY folder as hard copies and scanned onto the 
laboratories network as e-files to be stored in an appropriate folder. This will enable Asbestos TEM 
Laboratory to quickly respond to the information obtained in the conference call and ensure that the 
information is available to all laboratory personnel 

 
• Sample receipt – Samples need to be entered into the LIMS in a manner which will allow sample 

preparation, analysis, and data management personnel to apply the appropriate project-specific 
requirements during sample processing.   
 
 LIBBY samples which are entered into the LIMS system will have client and project identifications which 
will allow laboratory personal to understand that the samples have project specific requirements. The 
laboratory personal will have had training in the requirements of the project so they will be familiar with 
them. Additionally, the login sheet will have comments addressing the issue of project-specific 
requirements. The comments will range from general in nature such as “Please note special project-
specific requirements are needed!” to more detailed comments taken off the SAP Analytical Summary 
accompanying the COC. The COC and SAP will accompany the samples through all analytical/reporting 
steps within the laboratory. The laboratory has made a summary spreadsheet of the Libby Laboratory 
Modifications for lab personal to easily review to ascertain additional project-specific requirements not 
listed on the SAP. 
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• Sample preparation and analysis – Laboratory personnel need to be provided with current 

project-specific written procedures and modifications to laboratory activities.  
 
             The login procedure will facilitate the communication of the project-specific requirements to the sample 

prep and analytical areas. The sample login sheet, COC and SAP, which will accompany the samples and 
report, document all of the references required to adhere to the correct procedures for sample processing, 
analysis and reporting 

 
• Data management – Data needs to be documented on the specified media (i.e. hard copy and 

electronic) as described in current project-specific procedures and modifications to laboratory 
activities.   

 
               Data management will be facilitated by the procedures outlined above. The login sheet, COC and SAP for 

a given sample delivery group will be available for reference during the reporting process. All reports and 
electronic deliverables will be reviewed by the Project Manager and QA/Lab Management to ensure that 
they are in compliance with the project specific procedures. 

 
• Quality Assurance/Quality Control – Quality control analyses need to be performed as described 

in the current project-specific procedures and modifications to laboratory activities, and all hard 
copy and electronic deliverables must be reviewed to ensure compliance.   

 
Quality Assurance/Quality Control procedures specific to the Libby Project are documented and will be 
tracked by the laboratory using QC Tracking Sheets. The tracking sheets are in binders at the analytical 
bench. The analysts will record the sample’s login number, type, identification, total number of asbestos 
fibers, grid openings and whether the sample passed or failed. The analyst will also date and initial. The 
required frequency of QC samples is incorporated as a prompt under the QA Req. column. This will tell 
the analyst that the given QC sample will need to be analyzed. There is also a column to document which 
sample was used to perform the QC and what type of QC was performed. The QC tracking sheets will be 
reviewed by the analysts and laboratory management to ensure that the proper QC analyses are performed 
at the required frequency. 

            
The requirement to review all requests and contracts to ensure the laboratory has the capabilities and 
resources to meet the specified requirements is described in Section 4.4.1 of the Laboratory QAP.  A 
copy of the requirement is provided as an enclosure.  Refer to Checklist Nos. 3.2, 3.3, 4.7.1, 5.8.1, 
6.15.1, 7.14.1 and 8.12.1, and Enclosure 4.“  
 
Recommended Corrective Action – Develop and/or modify written procedures as required to ensure 
that project requirements are communicated and that samples received from Libby operable units are 
processed as described in the current project-specific procedures and modifications to laboratory 
activities.    
 
Statement of Action:  SOP 4-02-1 was written pertaining to Project Management 
 
Proof of Commitment: SOP 4-02-1and documentation of training is attached.  
 
Observation 5:  “A clear system for the documentation and subsequent resolution of 
discrepancies identified during the sample receiving process is not evident.  The two individuals 
interviewed by the Audit Team described different procedures for recording and resolving such 
occurrences (i.e., recording the discrepancies on the COC or in the “notes” section of the LIMS), neither 
of which are documented in laboratory written procedures.  The requirement that non-conformance 
events related to sample receipt, packaging, and chain-of-custody entries be recorded on Corrective 
Action Requests is described in Section 4.1 of the Laboratory QAP.  A copy of the requirement is 
provided as an enclosure.  Refer to Checklist Nos. 4.3.4.6, 4.3.6 and 4.3.7, and Enclosure 5.“ 
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Recommended Corrective Action – Ensure that all sample receipt related non-conformance events and 
subsequent resolution are documented on a Corrective Action Request as described in the Laboratory 
QAP.   
 
Statement of Action:   Section 4.1 of the Laboratory QAP has been revised to indicate that sample receipt 
discrepancies will be noted on the Sample receipt/Login Checklist and a Corrective Action Request will 
not be initiated. SOP 5-07-1 has been revised to clarify handling of discrepancies, and receiving 
personnel have been trained. 
 
Proof of Commitment: Page 7 of 10 of Section 4.1 of the Laboratory QAP, SOP 5-07-1, SOP 3-2-1, 
training forms and Sample Receipt/Login Checklist are attached. 
 
Objective Evidence of Compliance: Sample Receipt/Login Checklist example and training forms are 
attached. 
 
 
Observation 6:  “Although general procedures for sample handling are available in the PCM, 
TEM, and PLM technical SOPs, the SOPs neither contain sufficient detail nor are they available in the 
sample receiving area.  In addition, the two sample receiving personnel interviewed, both of whom have 
been with Asbestos TEM Laboratories, Inc. for a short duration, stated that they have neither read nor 
acknowledge any written procedures during their training, including the QAP, relevant SOPs, or the 
health and safety plan.  The requirement that all instructions are maintained current and available to 
personnel is described in Section 5.4 of the Laboratory QAP.  A copy of the requirement is provided as an 
enclosure.  Refer to Checklist Nos. 4.7.2 and 10.5.1, and Enclosure 6.” 
 
Recommended Corrective Action – This is a major observation which requires immediate corrective 
action.  Ensure that the written procedures for sample handling are both available in the applicable work 
areas and contain sufficient detail of the tasks performed.    
 
Statement of Action:  SOP 5-07-1 has been revised to clarify sample handling, and is quite detailed. SOP 
3-2-1 has been written pertaining to logging in of samples. A Sample Receipt/Login Checklist has been 
initiated to facilitate and document the process. Copies of these SOPs have been distributed to receiving 
personnel. 
 
Proof of Commitment/Objective Evidence of Compliance: Training forms for SOP 5-07-1, SOP 3-2-1, and 
additional sample-handling and logging-in training are attached. 
 
 
Observation 7:  “The [PCM] sample preparation process, which includes the collapsing and 
clearing of filters using the reagents acetone (“hot block”) and triacetin, is performed on a desk top and 
not within a fume hood.  The requirement that heating of acetone be performed in a ventilated laboratory 
fume hood is described on Page 3 of 15 in NIOSH Method 7400 – Asbestos and Other Fibers by PCM.  A 
copy of the requirement is provided as an enclosure.  Refer to Checklist No. 5.2 and Enclosure 7.” 
 
Recommended Corrective Action – In order to minimize the potential for laboratory contamination and 
personal exposure, ensure that reagents are used within a ventilated fume hood.   
 
Statement of Action:  None. 
 
Proof of Commitment/Objective Evidence of Compliance: Pages 3-5 of NIOSH Method 7400 provide 
guidance in the use of acetone outside of a fume hood; specifically, page 3 states: “Heating of acetone in 
volumes greater than 1 mL must be done in a ventilated laboratory fume hood...”; page 4 states: “If the 
"hot block" is not used in a fume hood, it must rest on a ceramic plate and be isolated from any surface 
susceptible to heat damage”; page 5 states ”Although the volume of acetone used is small, use safety 
precautions. Work in a well-ventilated area (e.g., laboratory fume hood). Take care not to ignite the 
acetone. Continuous use of this device in an unventilated space may produce explosive acetone vapor 
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concentrations.”  
 
Asbestos TEM Laboratories believes that filter handling in a negative-pressure fume hood is neither 
desirable nor necessary. Our hot block is mounted on a ceramic plate, acetone is heated in quantities 
smaller than 1 mL, and the room is large and well-ventilated; we are therefore in compliance with the 
requirements of method 7400. 
 
 
Observation 8:  “The accuracy of [PCM] replicate analyses are determined at the end of the 
month, after the associated results have been reported, and not in a manner which would allow for any 
necessary corrective action.  The requirement that replicate analyses be re-counted before results are 
reported and that results outside of the established acceptance criteria be rejected are described in 
Sections IV and V of the PCM SOP.  A copy of the requirement is provided as an enclosure.  Refer to 
Checklist No. 5.7.2 and Enclosures 8A-8B.” 
 
Recommended Corrective Action – Ensure that results of replicate analyses are determined to be 
within the established acceptance limits prior to the reporting of the associated results.   
 
Statement of Action:  An Excel spreadsheet calculating the QC criteria for recount samples has been 
created and saved to the PCM QC directory, and a link placed on the PCM computer’s desktop. Analysts 
have been trained in the necessity of immediate assessment of QC samples. 
  
Proof of Commitment/Objective Evidence of Compliance: A copy of the replicate log showing calculated 
acceptance, and 3 printouts of the worksheet, showing a typical passing replicate, a hypothetical failing 
replicate, and the formulae used, are attached. 
 
 
Observation 9:  “Indirect preparation information (i.e. filtration volumes) is recorded on the 
laboratory’s sample log-in form in unlabeled fields, and not to a bench sheet, which would include other 
pertinent information such as the effective filtration area (EFA). The requirement that observations, data, 
and calculations be clearly and permanently recorded and identifiable is describe in Section 4.13.2.2 of 
the Laboratory QAP.  A copy of the requirement is provided as an enclosure.  Refer to Checklist Nos. 
6.16.1 and Enclosure 9.” 
 
 Recommended Corrective Action – Ensure that all observations, data, and calculations are 
clearly and permanently recorded, and identifiable.   
 
Statement of Action:  SOP 5-04-2-TEM-03, “TEM Bulk Sample Analysis,” has been revised to include 
bench sheets for ashing, weighing, and filtering soil samples and other bulk samples. SOP 5-04-2-TEM-
04, “TEM Water Sample Analysis,” has been brought into the current SOP system, and has a count sheet 
with spaces for the required filtering data. 
 
Proof of Commitment/Objective Evidence of Compliance: 5-04-2-TEM-03 and SOP 5-04-2-TEM-04, with 
the associated worksheets, are attached. 
 
 
Observation 10: “The direct sample preparation process, which includes the collapsing and 
clearing of filters using the reagents acetone and DMSO, are performed in a laminar flow hood, which 
offers no protection to the technician.  In addition, laboratory waste was observed to be stored on an 
unventilated desktop in this same area and used slides (sharps) are disposed of in a nearby waste 
basket.  The requirements that the laboratory provide safe working conditions, including an exhaust hood 
for the safe use of dissolution reagents, is described in Section 285.33 (e) of the National Voluntary 
Laboratory Accreditation Program (NVLAP) NIST Handbook (150-13).  A copy of the requirement is 
provided as an enclosure.  Refer to Checklist No. 6.3 and Enclosure 10.“  
 
 Recommended Corrective Action – Ensure that safe working conditions are maintained, 
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including the use of an exhaust hood when working with reagents. 
Statement of Action:  The acetone waste containers, solvent bottles, and Jaffe wick washers have been 
moved to the fume hood. Until space is made available to move the ozone generator to another hood, the 
ozone generator will not be used without moving all solvents out of the hood, and a sign to this effect has 
been posted. A plastic container for used slides has been placed next to the prep bench. 
 
Proof of Commitment/Objective Evidence of Compliance: Printouts of digital photographs are attached. 
 
 
Observation 11:  “The TEM calibration data are maintained loosely in manila folders and not in 
binders.  The data were not well organized, making it difficult for the Audit Team to determine whether or 
not the TEM and EDX systems have been calibrated at the required frequencies.  The requirement that 
records be stored in a manner which would allow for their timely retrieval is described in Section 285.33 
(j) of the National Voluntary Laboratory Accreditation Program (NVLAP) NIST Handbook (150-13).  A 
copy of the requirement is provided as an enclosure.  Refer to Checklist Nos. 7.1 and 7.5, and Enclosure 
11.” 
 
 Recommended Corrective Action – Ensure that calibration records are maintained in a logical 
manner, one which will allow for their timely retrieval.   
 
Statement of Action:  A binder has been created for each TEM, containing the calibration records 
required by AHERA and EPA methods, as well as a calibration tracking schedule. 
 
Proof of Commitment/Objective Evidence of Compliance: Copies of the binder covers, as well as 
representative pages, have been attached.  
 
 
Observation 12: “Instrument-specific Libby-amphibole (LA) energy-dispersive X-ray (EDX) spectra 
were not collected as specified.  Each laboratory was provided with LA material from the United States 
Geological Survey (USGS) which was to be used to prepare TEM grids from which to generate 
instrument-specific LA EDX spectra.  The intent of this study is to examine the data to gain an 
understanding of how LA EDX spectra vary by instrument, and also to provide instrument-specific visual 
aids for TEM analysts analyzing Libby samples.  Refer to Checklist Nos. 7.6.2.2, 10.3.3.1 and 10.3.3.1.1.” 
 
 Recommended Corrective Action – Prior to analyzing Libby samples on TEM instruments 
ensure that required instrument-specific LA EDX spectra have been generated using TEM grids prepared 
from the LA material provided by USGS.    
 
Statement of Action:  The necessary spectra have been collected, and a report has been prepared. 
 
Proof of Commitment/Objective Evidence of Compliance: Report summary and representative data are 
attached. 
 
 
Observation 13:  “A system for assigning TEM quality control analyses (i.e., recount same, 
recount different, verified analyses) is not evident, and it appears that these QC analyses are not being 
performed at the required frequencies.  When questioned, the analyst described a system in which quality 
control analyses are performed infrequently, with additional analyses performed at the end of each month 
if a specific requirement is not fulfilled.  The requirement that quality control analyses be performed 
routinely, covering all time periods, sample types, instruments, tasks and personnel is described in 
Section 285.33 (c) of the National Voluntary Laboratory Accreditation Program (NVLAP) NIST Handbook 
(150-13).  A copy of the requirement is provided as an enclosure.  Refer to Checklist No. 7.13 and 
Enclosure 13.” 
 
 Recommended Corrective Action – Develop a written procedure to demonstrate that TEM 
quality control samples analyses are performed on a routine basis and at the required frequencies.   
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 Statement of Action:  SOP 5-04-6-03, “Laboratory Proficiency Control,” has been revised and renamed 
“Laboratory Quality Control Procedures.” This SOP now includes a set of tracking sheets that are 
maintained in the TEM laboratory, and which has prompts for QC analyses. 
 
Proof of Commitment/Objective Evidence of Compliance: Copies of the tracking sheet and binder covers 
are attached. 
 
 
Observation 14:  “The Instrument-specific logbooks available at each of the three PLM work 
stations, used to record such information as microscope calibration, maintenance, quality control 
analyses, and the calibration of instrument-specific refractive index (RI) liquids, are not labeled with the 
identification number of their associated PLM work station.  The requirement that instrument-specific 
records include the identity of the equipment to which they are associated is describe in Section 5.5 of the 
Laboratory QAP.  A copy of the requirement is provided as an enclosure.  Refer to Checklist Nos. 8.4.3 
and 8.13.1, and Enclosure 14.” 
 
 Recommended Corrective Action – Ensure that the information recorded in instrument-specific 
logbooks can be accurately traced to the applicable instrumentation, equipment, and reagents.    
 
Statement of Action:  SOP 5-05-1-01, “Equipment,” has been revised to include an equipment inventory 
log, equipment ID numbers, and equipment information sheets, which are maintained by the Quality 
Manager. Calibration logbooks have been created and placed in all laboratories. 
 
Proof of Commitment/Objective Evidence of Compliance: SOP 5-05-1-01, with the associated log and 
records, and PLM’s calibration logbooks, have been attached. 
  
 
Observation 15: “The original documentation of analytical results (optical properties) from one 
PLM station are not retained, but discarded after data entry.  With the exception of the PLM station 
evaluated by the Audit Team, stations are equipped with personal computers (PCs), which allow the 
analysts to enter optical properties from sample analyses directly in the LIMS.  The PC associated with 
the PLM work station evaluated is behind the analyst and not in a position which allows them to efficiently 
enter optical properties into the LIMS.  The analyst first records results on scrap paper which is eventually 
discarded.  The requirement to retain records in such a way that they are readily retrievable is described 
in Section 4.13.1.2 of the Laboratory QAP.  A copy of the requirement is provided as an enclosure.  Refer 
to Checklist No. 8.8.5 and Enclosure 15.” 
 
 Recommended Corrective Action – In order to avoid the discarding of original documentation, 
ensure that all PLM work stations are arranged in such a manner to allow direct entry of optical properties 
into the LIMS.   
 
Statement of Action:   The original documentation generated at the specified work station is currently 
written on the Login Report and in a laboratory notebook which are permanently retained. The data is 
then entered into the LIMS system. The work area will need to be redesigned to accommodate an 
additional work station. The redesign effort is ongoing.  
 
Objective Evidence of Compliance: A copy of a Login Report with the original documentation and the 
cover of Senior PLM Analyst Yulia Grozman’s notebook are attached. 
 
 
Observation 16:  “A determination of the acceptance of replicate analyses is performed at the end 
of each month, and not weekly as described in the laboratory’s written procedures or before results are 
reported to the client.  Because the results reported to a client are often used to make decisions 
concerning the necessity for remediation or to identify potential threats to public health, it is important that 
all results be reviewed for completeness and accuracy prior to being released.  The requirements that 
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intra- and inter-analyst replicate analyses be performed routinely and verified in a timely manner are 
described on Page 2 of 4 of the laboratory SOP for Laboratory Proficiency Control (5-04-6-03).  A copy of 
the requirement is provided as an enclosure.  Refer to Checklist No. 8.11.2 and Enclosure 16.” 
 
 Recommended Corrective Action – Ensure that acceptance limits for replicate analyses are 
evaluated weekly and are available for comparison to allow the PLM analysts to verify of intra- and inter-
analyses in a timely manner.    
 
Statement of Action:  SOP 5-04-6-03 (PLM Division) has been revised to include a daily tracking record of 
samples and QC analyses, which is maintained in the PLM laboratory. 
 
Proof of Commitment/Objective Evidence of Compliance: SOP 5-04-6-03, with the associated tracking 
sheets, is attached. 
 
 
Observation 17:  “Although the laboratory personnel interviewed demonstrated proficiency 
analyzing bulk samples in accordance with standard methodology (i.e. EPA 600 Series), the laboratory 
has not received soil samples from Libby and is not currently familiar with the applicable Libby-specific 
SOPs for the handling, analysis and reporting requirements.  Refer to Checklist No. 10.3.1.2.” 
 
 Recommended Corrective Action – Prior to the receipt and subsequent analysis of Libby soil 
samples by the most recent revisions of the Libby-specific SOPs SRC-Libby-01 and SRC-Libby-03, 
ensure that all applicable PLM analysts have received the necessary Libby-specific training and 
proficiency has been demonstrated.    
 
Statement of Action:  Senior Analyst assigned as lab Project Manager has read and is familiar with the 
Libby SOPs.  
 
Objective Evidence of Compliance: Training file attached. 
 
 
Observation 18:  “Initial ongoing environmental monitoring has not been conducted in or around 
the area where soil samples are dried, sieved, and processed through a plate grinder.  The potential for 
cross contamination or personal exposure from these soil processing activities is significant, and initial 
and ongoing collection of personal and ambient air samples and wipes are necessary to monitor the 
effectiveness of the environmental controls employed.  The requirement to monitor and control 
environmental conditions within the laboratory and take corrective action as necessary are described in 
Sections 5.3.1 and 5.3.2 of the Laboratory QAP, and Section 285.33 (e) of the National Voluntary 
Laboratory Accreditation Program (NVLAP) NIST Handbook (150-13).  A copy of the described 
requirements is provided as enclosures.  Refer to Checklist Nos. 2.2 and 13.3 of the ISSI-Libby-08 
Checklist, and Enclosures 18A-18B.” 
 
  Recommended Corrective Action – In order to ensure the safety of laboratory personnel against 
personal exposure and monitor for the potential of laboratory contamination, perform the necessary 
environmental monitoring.    
 
Statement of Action:  Air and dust samples have been taken and analyzed per SOP 5-04-6-04, during 
and after soil processing. 
 
Proof of Commitment/Objective Evidence of Compliance: Copies of the analysis reports and an 
associated Corrective Action Request are attached. 
 
 
Observation 19:  “The area used to archive split samples is nearing capacity and is inadequate for 
storing a large number of split samples.  The current configuration of this area contains few shelves; 
archived samples are stored loosely on a counter and not within bins or on shelves which would increase 
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its capacity.  Refer to Checklist No. 1.5.1.” 
 
 Recommended Corrective Action – Reconfigure and/or purchase the necessary equipment 
(i.e., shelving and bins) to increase the capacity of the area for archiving split samples.   
 
Statement of Action:  Shelves have been set up in the area used to archive samples. 
 
Objective Evidence of Compliance: A photograph showing the shelving system is attached. 
 
 
Observation 20: “The reports reviewed during the audit indicate, through electronic signature, that 
the data had been reviewed by the Laboratory Manager.  The Audit Team observed that the 
administrative assistant and other users can apply the electronic signature of personnel other than 
themselves, including the Laboratory Manager.  This was, in fact, determined to be the case for the 
reports reviewed by the Audit Team.  These reports had been reviewed by the administrative assistant, 
but exhibited the electronic signature of the Laboratory Manager.  Refer to Checklist Nos. 9.2.2 and 
9.2.3.” 
 
 Recommended Corrective Action – As stated above this is a critical observation which requires 
immediate corrective action to prevent laboratory personnel from using electronic signatures other than 
their own.   
 
Statement of Action:  Major revisions have been made to the LIMS: (1) Client data now includes a default 
“reporting level,” indicating whether a second reviewer is required; each login report now includes this 
information. (2) For those clients or projects requiring a second reviewer, the LIMS report-generating 
routines will print out “Preliminary Report” in giant grey letters on any report generated without a 
reviewer’s initials. (3) A reviewer cannot enter his/her initials directly; a password must be entered which 
is associated with one authorized reviewer, whose initials will be entered by the LIMS. 
  
Proof of Commitment/Objective Evidence of Compliance: A discussion as well as documentation of the 
LIMS revisions is attached. 
 
 
Observation 21:  “The records for the following quality control, calibration, and maintenance 
activities are either unavailable, not recorded, or not recorded on controlled pre-printed laboratory 
documents or in a bound notebook:   
  

• The PCM calibration activities, replicate results, reference slide results, and maintenance 
activities are recorded in unbound, uncontrolled notepads.  The reference slide documentation is 
provided as enclosures.   

 
• Equipment maintenance logbooks for recording both routine (i.e. pump oil changes & cleaning) 

and non-routine maintenance activities (i.e. software upgrades and replacement parts) are not 
available for the plasma asher, carbon evaporator, or either of the TEMs. 

 
• The requirement to maintain records of maintenance for each item of equipment significant to 

tests and/or calibrations performed is described in Section 5.5.5 of the Laboratory QAP.  A copy 
of the requirement is provided as an enclosure.  Refer to Checklist Nos. 5.9.1, 6.4.3.2, 6.4.4.2, 
and 7.4.3, and Enclosures 21A-21C.   

 
 Recommended Corrective Action – Ensure that all maintenance activities are recorded in 
instrument-specific logbooks. 
 
Statement of Action:  Microscope and instrument specific notebooks have been issued to fully document 
all calibration, replicate results, and maintenance activities. 
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Objective Evidence of Compliance: Copies of the PCM Maintenance, Calibration, Reference QC and 
Replicate QC notebooks and pages are attached. Copies of the logbooks for TEM, the plasma asher, and 
carbon evaporator maintenance are attached. 
 
 
Observation 22: “The following documented activities are either incomplete or recorded in an 
unclear manner:   
 

• The TEM grid opening area determination is performed as necessary when a lot of TEM grids are 
expended.  However, documentation does not include the lot number of the TEM grids measured 
and is not traceable to the associated TEM grids.  A copy of one Grid Opening Calibration Sheet 
is provided as an enclosure.   

 
• The TEM Sample Preparation Logbook pages do not have column headers to identify the 

information being recorded.  A copy of one page of the TEM Sample Preparation Logbook is 
provided as an enclosure.   

 
 The requirement that technical records be clearly and permanently recorded and identifiable to 
the specific job at the time they are made is described in Section 4.13.2 of the Laboratory QAP.  A copy 
of the requirement is provided as enclosures.  Refer to Checklist No. 6.16.1 and Enclosures 22A-22D.” 
 
 Recommended Corrective Action – Ensure that all technical records are clearly and 
permanently recorded and identifiable to the specific job at the time they are made.   
 
Statement of Action:  The most recent grid opening calibration sheet was marked with the lot number of 
the grids; the template has been modified to include the grid lot number, the microscope number, and 
analyst’s signature. The TEM sample prep logbook has been revised as a bound form with headers, and 
technicians have been trained in keeping up the logbook. Other forms and logbooks are under review for 
completeness and clarity. 
 
Proof of Commitment/Objective Evidence of Compliance: Copies are attached of: the first page of the grid 
opening calibration sheet for October, 2008; the new grid opening calibration sheet template; the cover of 
the TEM sample preparation logbook and a representative page showing the headers. 
 
 
Observation 23:  “The following calibration activities are either incomplete or not performed at the 
necessary frequencies:   
 

• The plasma asher calibrations are performed on an annual basis, and not monthly as described 
in the laboratory’s TEM SOP.  Additionally, the plasma asher has two chambers, but only one of 
the chambers is calibrated.  The requirement that the plasma asher be calibrated on a monthly 
basis is described in the laboratory’s SOP for Proficiency Control (5-04-6-03).  A copy of the 
requirement from this SOP is provided as an enclosure.   

 
• The muffle furnaces and the drying ovens have not been calibrated to the temperatures used to 

ash and dry samples, respectively.   
 

• The top-loading balance used to weigh samples during gravimetric analyses is calibrated using 
Class “S” weights monthly and not daily or prior to use, whichever is less frequent.  In addition, 
the Class “S” weights were due to be certified in October of 2007.   

 
 The requirements for the calibration of the instruments having a significant effect on test results 
are described in Section 5.6.2.1 of the Laboratory QAP.  A copy of the requirement is provided as an 
enclosure.  Refer to Checklist Nos. 6.4.1.1, 6.4.2.2, and 6.4.3.1, and ISSI Libby-08 Checklist Nos. 4.1.1, 
4.1.2, and 4.2.1, and Enclosures 23A-23C.” 
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 Recommended Corrective Action – Ensure the proper, timely calibration of all instruments 
having an effect on test results.    
 
Statement of Action:  SOPs 5-05-1-01, “Equipment,” and 5-04-6-03, “Laboratory Quality Control 
Procedures,” have been revised to specify quarterly calibration of the plasma etcher. In addition, an 
equipment maintenance and calibration record has been created which summarizes calibration 
requirements for the etcher. A pyrometer is on order for calibration of furnaces; the ovens have been 
single-point calibrated at 130ºC with a NIST-traceable thermometer. SOP 5-05-6-01, “Balances,” has 
been edited to include a daily check. New class 1 weights have been ordered; until then the existing 
weights are being used, and are considered adequate (SOP 5-05-1-01, “Equipment,” already specified an 
interval of up to three years for these weights).  
 
Proof of Commitment/Objective Evidence of Compliance: SOPs 5-05-1-01, 5-04-6-03, 5-05-6-01 are 
attached; calibration records for plasma etcher and ovens are attached; pyrometer order information is 
attached. 
 
 
Observation 24:  “An obsolete/out-dated written procedure was available for reference in the TEM 
direct preparation area.  A written procedure titled “TEM Air Sample Preparation Manual” last revised on 
June 1992 was available for reference, but removed prior to the completion of the audit. Refer to 
Checklist No. 6.15.1.” 
 
 Recommended Corrective Action – Ensure that all obsolete, uncontrolled, and outdated 
documents are not available for reference.  .   
 
Statement of Action:  All obsolete, uncontrolled and outdated documents have been removed from the 
TEM direct prep area as well as the other sections of the laboratory. 
 
 
Observation 25:  “Monthly QC reports for PCM, PLM and TEM were not available for review by 
the Audit Team.  This observation was also identified as a deficiency by the Assessor during the most 
recent NVLAP audit performed on August 10, 2007.  The requirement to maintain and summarize quality 
assurance activities each month is described in Section 285.33 (c) of the National Voluntary Laboratory 
Accreditation Program (NVLAP) NIST Handbook (150-13).  Copies of the NVLAP Assessor’s report and 
described requirement are provided as enclosures.  Refer to Checklist No. 7.13 and Enclosures 25A-
25C.” 
 
 Recommended Corrective Action – Ensure that quality assurance activities are maintained and 
summarized each month as described in Section 285.33 (c) of the National Voluntary Laboratory 
Accreditation Program (NVLAP) NIST Handbook (150-13).   
 
Statement of Action:  Monthly QC reports have been compiled for PCM, PLM, and TEM. 
 
Proof of Commitment/Objective Evidence of Compliance: QC Summaries for August, September, and 
October are attached. 
 
 
Observation 26:  “Written procedures are available for the initiation of preventive and corrective 
action reports; however, no evidence of their use was observed.  When questioned regarding the 
application of corrective and preventive action, laboratory management indicated that neither corrective  
nor preventive action had been initiated as described.  The requirements for corrective and preventive 
action are described in Sections 4.11 and 4.12 of the Laboratory QAP, are provided as enclosures.  Refer 
to Checklist No. 10.4.2 and Enclosures 26A-26F.” 
 
 Recommended Corrective Action – Using the procedures described in the Laboratory QAP, 
document the sequence of problem identification, corrective/preventive action, and the resumption of 
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. List of attachments 
 
Observation Attachment Description 

a SOP 3-01-1: Visitors and Signing In 

b Visitor Register 

1 

c SOP 3-01-1: Training record documenting lab staff have read and will 
implement SOP 

a Quality Manual § 5.3, p. 2: Section on facility monitoring for possible 
asbestos contamination / employee exposure 

b SOP 5-04-6-04 (TEM Division): TEM Contamination Control 

c SOP 5-04-6-04 (PLM Division): PLM Contamination Control 

d Environmental Monitoring Log 

2 

e Environmental monitoring reports 

a Screen shot of spectrum directory 3 

b Computer LIMS data backup memo 

a Project management memo 

b Libby Laboratory Modification Summary Spreadsheet 

c SOP 5-02-1: Project Management 

4 

d SOP 5-02-1: Training record documenting lab staff have read and will 
implement SOP 

a QM § 4.1, p. 7:  Section on Corrective Action requests 

b SOP 5-07-1: Handling of Test Items 

c SOP 3-02-1: Logging in Samples 

5 

d SOP 5-07-1: Training record documenting lab staff have read and will 
implement SOP 

6  SOP 3-02-1: Training record documenting lab staff have read and will 
implement SOP 

7  NIOSH 7400, pp. 3-5: Excerpt from NIOSH test method 

a PCM Recount Logbook: Copy of page from logbook 8 

b PCM recount evaluation spreadsheet printout 

a SOP 5-04-2-TEM-03: TEM Bulk Sample Analysis (Modified EPA 600/R-
93/116) 

9 

b SOP 5-04-2-TEM-04: TEM Water Sample Analysis (EPA 100.2) 
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a Photo of fume hood where TEM samples are now prepared 10 

b Photo of sharps/slide container for disposal of TEM sample prep slides 

11  Calibration log cover & pages: Example for TEM #1 Philips EM-300 

a Libby-type amphibole characterization study 

b Representative spectrum of SW01TR1#1 

c Representative spectrum of SW21281#1 

d Representative spectrum of SW01201#1 

12 

e Representative spectrum of SW01231#1 

a SOP 5-04-6-3: TEM Laboratory Quality Control Procedures 13 

b TEM Sample & QC tracking sheets 

a SOP 5-05-1-01: Equipment (Including Computers) 

b Page from equipment inventory log 

14 

c PLM calibration logbook covers & pages 

a Cover of personal PLM bound lab notebook 15 

b PLM sample login sheet, showing handwritten data 

a SOP 5-04-6-03: PLM Laboratory Quality Control Procedures 16 

b PLM sample & QC tracking sheet 

17  Libby methods training record 

18  Environmental monitoring reports for soil prep. Room 

19  Photo of soil sample storage area 

20  LIMS analytical report review and signature modifications  

21  Copies from bound equipment maintenance notebooks & pre-printed 
pages for PCM & TEM 

a Page from October TEM sample prep grid calibration, showing lot number

b TEM sample prep grid calibration spreadsheet 

22 

c TEM sample prep logbook, preprinted pages 

a SOP 5-01-1-01: Equipment (Including Computers) 

b SOP 5-04-6-03: TEM Laboratory Quality Control Procedures 

c SOP 5-05-6-01: Analytical Balance Calibration 

d Calibration records: Plasma etcher, & ovens 

e Lab oven pyrometer order information 

23 

f Calibration sheet for new weights 
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25  QC/QA reports (last three months): TEM, PLM, PCM 

a Corrective Action Request: CAR #010 26 

b Corrective Action Request: CAR #011 

a Photo of lab staff training folders 27 

b Company training records 
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Quality Manual § 5.3, p. 2: Section on  
facility monitoring for possible asbestos 

contamination / employee exposure



 

 
  Asbestos TEM Labs, Inc. 

Laboratory Quality Assurance Plan 
Issue Date: 2008/10/29 

Revision: 2 
Section: 5.3 

Page #: 2 of 4 

 
5.3.1 Facility 
 
Policy: 
Laboratory facilities are appropriate to attain correct performance of tests and/or calibrations. 
This may include, but not limited to, energy sources, lighting, heating, ventilation and any other 
environmental conditions. 
 
Appropriate care is taken to ensure that the environment does not invalidate the results or 
adversely affect the required quality of any measurement. Particular care is taken when 
sampling, tests and/or calibrations are undertaken at sites other than a permanent laboratory 
facility. The technical requirements for accommodation and environmental conditions that can 
affect the results of tests and calibrations are documented. 
 
Details: 
This section deals with the test areas in the laboratory and premises for support such as sample 
receipt and storage. Central laboratory supplies and services, such as water purification systems, 
air supply, vacuum source, and sample storage, are appropriate to facilitate proper performance 
of tests. 
 
 
5.3.2 Monitoring 
 
Policy: 
Critical environmental conditions are monitored, controlled and recorded as required by the 
relevant specifications, methods, and procedures or where they may influence the quality of the 
results. Due attention is paid, for example, to dust and air quality as appropriate to the technical 
activities concerned. Tests and calibrations are stopped when the environmental conditions 
jeopardize the results of the tests and/or calibrations. 
 
Details: 
Bench tops and floors are made of impervious, smooth, easily cleaned materials. There is at least 
two linear meters workspace per analyst while working. Walls and ceilings are made of materials 
that are smooth and easily cleaned. 
 
All work surfaces where samples are handled for login, preparation, and analysis are cleaned 
daily by wet wiping. In addition, dust samples are taken and analyzed on a quarterly basis. 
 
 
5.3.3 Separation of Incompatible Activities 
 
Policy: 
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SOP 5-04-6-04 (TEM Division):  
TEM Contamination Control



 

Standard Operating Procedure 
Transmission Electron Microscopy Division 

 

Asbestos TEM Labs, Inc. Contamination Control 

Issue Date: 2008/10/29 
Revision: 2 

SOP#: 5-04-6-04 
Page #: 1 of 5 

 
Purpose 
This section is to describe the plans and actions taken by the Asbestos TEM Laboratories, Inc. to 
avoid and detect the presence of asbestos contamination so as to avoid health risk or erroneous 
analytical results. 
 
 

Responsibilities 
Quality Manager ensures that this procedure is utilized where appropriate. 
 
 

Materials Required 
Electronic spreadsheet capabilities 
 
 

Procedures 
Sample contamination is caused by the presence of asbestos in the air or on the surfaces and 
tools of the sample preparation area, on the hands of the person preparing the specimens, or in 
any place where prepared TEM grids may be exposed to asbestos particles (grid boxes, etc.).  A 
general awareness of cleanliness and of potential contamination sources is required during 
sample preparation. 
 
1) Hands, Shoes Clothing, etc.  The ultimate source of any major contamination is most likely 
the PLM (bulk asbestos analysis) area.  Accordingly, extreme measures are taken to ensure that 
asbestos is not transported from the PLM room to the TEM prep room via air, PLM analysts' 
hands and clothing, or the shoes of any of the personnel.  The PLM room and TEM prep room 
are well separated in the laboratory, personnel are not allowed to prep air samples if they have 
been handling bulk asbestos samples, and the floor of the bulk room is kept extremely clean.  
 
2) Ambient Air.  In addition to the danger posed by bulk asbestos samples, the ambient air may 
contain low concentrations of asbestos.  To minimize the effects of airborne contamination in the 
TEM prep room, preparation of air cassettes is carried out in a clean bench environment (HEPA 
class 100 filtered air).   
 
3) Preparation Supplies.  Other potential sources of contamination are the solvents and distilled 
water used during preparation, or the Kim wipes.  When new lots of these materials are received, 
they are checked to ensure that they are of the desired quality and are rejected if necessary (i.e. 
all solvents must be reagent grade, not tech grade which is unacceptable). 

 
4) Cassette exteriors.  The exteriors of the sample cassettes conceivably have asbestos from the 
abatement site adhering to them, so they are cleaned prior to their introduction into the clean 
bench area, by thoroughly wet wiping with a damp kim-wipe or paper towel.   



 

Standard Operating Procedure 
Transmission Electron Microscopy Division 

 

Asbestos TEM Labs, Inc. Contamination Control 

Issue Date: 2008/10/29 
Revision: 2 

SOP#: 5-04-6-04 
Page #: 2 of 5 

 
 
5) Cross-contamination.  Cross-contamination between samples can occur if asbestos particles 
are transferred between samples during the preparation process.  Heavily loaded samples should 
be treated as likely sources of contamination.  The prep batches following a sample that gives a 
high asbestos count could conceivably be affected. 
 

a) Clean Bench.  Cross contamination is avoided by using meticulous cleaning procedures for 
the implements used in sample preparation and keeping aware of the direction of flow of the 
clean bench air.  This includes, but is not limited to wiping down the bench surface with 
distilled water and thoroughly wiping up with kim-wipes until the surface is dry. 
 
b) Wick Washer.  Fibers from one sample may be released into the solvent in the wick washer 
and can be picked up by another sample, either in the same batch or at a later time.  The wick 
washers must be rinsed by filling them with solvent and emptying them prior to each use.  
The paper on which the grids rest is renewed for each sample batch.  Care is taken to avoid 
overfilling the washer, as puddles of solvent washing over the tops of the samples can enable 
cross contamination. 

 
Contamination Control (Blanks). 
Several types of blanks are used to detect contamination in various parts of the preparation 
process, and also contamination by the filter manufacturer or the client. 
 
1) Laboratory Blanks.   

a) Definition.  Along with each batch of samples prepared, an unused filter is left exposed in 
the clean area while the air samples are prepared.  This is the most important type of blank, as 
it goes through all of the preparation steps the samples go through and will likely show any 
contamination that the samples have been exposed to.  If more than 10 samples are prepared 
together, additional lab blanks must be prepared so that there is at least one per ten samples.   
 
b) When Analyzed.  Whenever an air sample comes up with an asbestos concentration above 
70 s/mm2, or less than 70 s/mm2 and high enough to cause additional action by the client, the 
laboratory blank is analyzed to ensure that the reading was not the result of contamination 
during the preparation process.  Additional lab blanks are run as needed so that at least one is 
run per 25 air samples.   
 
c) Allowable Concentrations.  The maximum allowable asbestos concentration on a lab blank 
is 53.0 structures per square millimeter, and the cumulative average over time must be less 
than 18.0 s/mm2. 
 

2) Other Preparation Blanks.  Other blanks are prepared to further assure a negligible 
contamination rate. Also, if an investigation into laboratory contamination is undertaken, other 
types of blanks may be prepared in order to isolate the source of the contamination.  The 
allowable levels are the same as for lab blanks. 
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a) Lab air sample (required).  Standard air sampling techniques are used to check the air in 
the lab. This testing is conducted quarterly, or more often as needed to track down suspected 
contamination of the lab air.  If the prep room is converted to a positive pressure HEPA air 
room in the future, this requirement will be relaxed. If the airborne asbestos concentration 
exceeds 0.01 f/cc, the lab will be thoroughly cleaned and re-tested. 
 
b) Lab fallout sample (required).  A blank filter is left exposed on the clean bench for an 
extended period of time to detect any fallout within the clean bench.  In practice, this is done 
by leaving a .45 micron MCE filter in a Petri dish on the clean bench.  Whenever sample prep 
activities are in progress, the Petri dish cover is removed.  When sample prep is complete, the 
cover is replaced.  The Petri dish is placed in an area of the bench that is representative of the 
environment to which the samples are exposed (i.e. not right up against the HEPA filter and 
not downwind from the potentially asbestos-laden samples being prepped). 
 
c) Wick washer blank.  A spare grid preparation from a previously analyzed, clean lab blank 
is placed in the wick washer for one hour, then analyzed. 
 
d) Carbon coater blank.  A filter is quickly collapsed, is carbon coated and is prepared for 
analysis. No ashing step is done.   
 
e) Asher blank.  A filter is quickly collapsed and prepared for analysis as usual. 
 

3) Field Filter Blanks.   
a) Definition.  A field blank is opened at the job site for not more than 30 seconds.  The 
sampling party should ensure that the field blank goes through all the same steps as the air 
samples themselves, except for the drawing of air through the filter.  This should enable the 
laboratory to detect any contamination caused by the client.   
 
b) When Prepared / Analyzed.  Field blanks and sealed blanks (see below) are to be prepared 
with each series of samples.  They are analyzed if the indoor samples in an AHERA set fail 
(see the AHERA regulations) and the client requests their analysis.   
 
c) Allowable Concentrations.  The maximum allowable asbestos concentration for field 
blanks is 70 s/sq. mm. 
 

4) Sealed Filter Blanks.  These are carried with the air samples through the entire sampling 
process but are never opened.  The maximum allowable asbestos concentration is 53 structures 
per square millimeter on any one sample with a cumulative average not to exceed 18 structures 
per square millimeter.  Sealed blanks are prepared and analyzed in the same way as Field Blanks. 
 
5) Filter Lot Blanks.  This consists of a cassette that has remained sealed since its manufacture 
and has not been taken to a job site.  It is prepared along with a laboratory blank, and is designed 
to ensure that the filters supplied to the sampling party are contamination-free.  These are run if 
requested by the sampling party. 



 

Standard Operating Procedure 
Transmission Electron Microscopy Division 

 

Asbestos TEM Labs, Inc. Contamination Control 

Issue Date: 2008/10/29 
Revision: 2 

SOP#: 5-04-6-04 
Page #: 4 of 5 

 
 
6) Corrective actions for contamination.   
If a lab blank is found to have greater than 53 structures per square mm, the following 
procedures must be followed. 
 

a) Analysis results not reported. No results are reported for samples in the prep batch until 
steps have been taken to ensure their accuracy or the samples have been prepared in a new 
batch for which a clean lab blank (<18 s/sq. mm) has been analyzed. 
 
b) Accuracy check on blank.  The first step is to ascertain the accuracy of the blank reading. 
Additional grid openings may be analyzed to enhance the accuracy of the result, but this 
measure should not be used to attempt to push a marginal result barely below the acceptable 
level.  A more critical measure is to ensure that sample interchange is not the cause of the 
high blank reading. Often, the nature of the particulate on the blank and the samples in the 
prep batch (e.g. one very dirty blank and one conspicuously clean sample) will give a clear 
indication of whether or not samples have been switched.  Concurrently, the accuracy of the 
original analyst's work should be checked. 
 
c) Investigation of source.  If the accuracy of the high blank reading has been supported by 
the above investigation, an attempt is made to identify the source of the contamination.  Lab 
personnel and records are reviewed for the use of non-standard or new techniques, reagents, 
etc. The nature of the particulate on the blank may also provide clues as to the source.  The 
conclusions of this investigation are filed in the corrective actions file. 
 
d) Cleaning.  The clean bench and utensils are wiped down, a new wick washer is prepared, 
and other equipment such as the etcher and the coater are cleaned.   
 
e) Resuming sample prep.  Sample preparation is resumed after the contamination 
investigation and cleaning have been completed, and the first batch prepped is given careful 
attention.  The blank of this batch is analyzed and analysis of samples may follow if the result 
is below 30 s/sq. mm.  The blanks of subsequent prep batches are also analyzed to ensure that 
the average blank reading, excluding the contaminated one, is below 18 s/sq. mm (low 
asbestos counts on samples may fulfill this requirement). 
 
f) Persistent Contamination.  If contamination persists, a methodical search for the source of 
contamination is conducted.  The more likely sources are checked first, and the investigation 
continues until a source has been found or all reasonable tests have been completed.  Lab air 
blanks, etcher blanks, coater blanks, etc. are used to test individual potential sources of 
contamination.  Additional cleaning and testing or replacement of reagents and blank filters is 
carried out if necessary.  After the necessary actions have been taken, a blank is prepared 
alone.  The investigation and cleaning process is repeated if necessary until a blank with < 
30s/ sq. mm is obtained. 
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Purpose 
This section is to describe the plans and actions taken by the Asbestos TEM Laboratories, Inc. to 
avoid and detect the presence of asbestos contamination so as to avoid health risk or erroneous 
analytical results. 
 
 

Responsibilities 
Quality Manager ensures that this procedure is utilized where appropriate. 
 
 

Materials Required 
Electronic spreadsheet capabilities 
 
 

Procedures 
Unless great care is taken, asbestos from a sample can cause a health risk or can be transferred to 
another sample via the refractive index oils, the tools used in sample prep, the air and other 
sources, and can lead to erroneous results. Several measures are taken during sample preparation 
to ensure that samples will not be contaminated with asbestos or other foreign materials. 
 
Maintenance of Clean Conditions in the PLM Laboratory 
 
The PLM laboratory is to be kept clean at all times. This is important as a step in keeping the 
TEM lab, as well as the PLM lab, contamination-free. Specific measures taken are: 
 

a) The area under the hood is constantly cleaned during analysis and any spills are 
cleaned immediately. 

b) The floor is wet-mopped at the end of each work day. All surfaces are thoroughly wet-
wiped at the end of each workday. The last analyst in the lab or the Quality Manager 
is responsible for seeing that this is done. 

c) All persons involved in analysis and cleaning shall wash their hands immediately after 
such activities. 

d) Dry-sweeping, or any other activities that may result in the increase of airborne fiber 
concentrations, are absolutely prohibited. 

e) A HEPA filter mask is available in the PLM laboratory for ready use in the event of 
self-contamination of personnel. 

 
 
Air Monitoring (Responsibility of the Quality Manager) 
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As a check on the cleanliness and safety of the laboratory, air samples are collected in the PLM 
laboratory on a routine basis (quarterly or more often as needed). The air samples are analyzed 
by transmission electron microscopy (TEM) or phase contrast microscopy (PCM). If the airborne 
asbestos concentration exceeds 0.01 f/cc, the PLM lab will be thoroughly cleaned and re-tested. 
If the problem continues, the HEPA hood will be checked for damage and the filter element 
replaced if necessary. 
 
 
Handling of Samples During Analysis 
 
a) Opening of Samples. Bulk materials are removed from their original containers only under the 

negative air flow HEPA hood, without exception. Samples are opened one at a time to avoid 
cross contamination. 

b) Slides, tools, and other items are not allowed to leave the hood if sample dust is visible on 
them. 

 
 
Laboratory Blanks 
 
Lab blanks are designed to detect contamination from the refractive index oils, the sample prep 
tools, the air, or other sources. Lab blanks are always run using an asbestos-free material 
standard. It is recommended that a material such as cornstarch be used as it provides a good 
focusing medium, is fiber free, and enables easy detection of small amounts of asbestos 
contamination. 
 
a) Procedure. Laboratory blanks are prepared in exactly the same way as regular samples, but 
using instead the asbestos-free material. Refractive index oil is placed on a slide, chopped and 
homogenized using the regular preparation tools and materials. Unless otherwise noted, a blank 
analysis comprises tests of refractive index oils, distilled water, HCl acid, other preparation 
tools, cover-slips, and slide. Analyses of materials certified to contain no asbestos may also be 
used as laboratory blank analyses. 
 
b) Corrective action. If the blank is positive for asbestos, the Quality Manager is notified, and the 
following must be checked by running additional blanks and cleaned if necessary: slides and 
coverslips; tools; oil containers and eye droppers; rubber gloves; Petri dishes, mortars, pestles, 
and other materials. Any material that shows persistent contamination should be discarded in a 
hazardous waste container. 
 
c) Frequency. Laboratory blanks should be tested once every day, assuming samples are tested 
during the week. The analysts are responsible for seeing this is done. 
 
d) Recording of results. The results of blanks are recorded in the Laboratory Database System. 
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Documentation 
The following records are generated and managed: 

Required Record Custodian 

Air Monitoring Records Laboratory Manager 

Laboratory Blank Tests PLM Analysts 
 
 

Revision History 
 

   Revision Date Revision Notes 
0 Dec. 16, 2004 Initial Publication 
1 Oct. 29, 2008 Added PCM option to air sample analysis 

        
Approved by: 
 
 
 
___________________________   ________ 
R. Mark Bailey, President/Lab Dir.  Date 
 
 
____________________________  ________ 
Lawrence King, Quality Manager  Date 
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Environmental Monitoring Log
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Environmental monitoring reports
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Screen shot of spectrum directory
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Computer LIMS data backup memo
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Asbestos TEM Laboratories, Inc. 

Memorandum 
To: EPA Laboratory Audit Response, Attachment 3b 

From: Lawrence King, QA Manager 

CC:  

Date: 11/24/2008 

Re:  Computer data backup and emergency power supply 

At the time of the audit, electronic files produced by Asbestos TEM Laboratories were backed 
up daily to a remote mirror. In response to the audit report, and comments made during the 
inspection, an on-site hard-drive-based backup routine was added. The software setup 
copies all new files and updated files every night. Older versions of these files are retained as 
a safeguard against data corruption which may not be discovered immediately.  
 
An additional concern is the presence of critical data files on individual computer hard drives; 
the audit report mentioned EDX spectra and spreadsheets. The EDX spectra have already 
been moved to the network, and such data are now saved to the network by default. 
Spreadsheets and other company data are being moved to the network as they are 
discovered. 
 
During the inspection, email, other correspondence, and other files not directly related to 
testing were discussed. While not it was not mentioned in the audit report, the inspectors 
made it clear that complete network backup of all such information was highly desirable. 
Asbestos TEM Laboratories is investigating the addition of storage capacity to permit all 
email directories to reside on the mail server, and has directed employees to use network 
directories whenever possible for all work-related files. 
 
Asbestos TEM Laboratories, Inc. is committed to continuous improvement in all areas of 
quality assurance, including data management. 
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Project Management 
Response to Item 4 of ATEM On-site Audit Report 

   Modifications and other pertinent information are conveyed to the laboratory during 
weekly to bi-monthly conference calls. Asbestos TEM Laboratory will take minutes of 
the conference calls which will in turn be reviewed for any information which needs to be 
relayed to the lab. This information will then be categorized by laboratory process and 
disseminated to the appropriate laboratory personal. The minutes and the categorized 
paperwork will be kept in a LIBBY folder as hard copies and scanned onto the 
laboratories network as e-files to be stored in an appropriate folder. This will enable 
Asbestos TEM Laboratory to quickly respond to the information obtained in the 
conference call and ensure that the information is available to all laboratory personnel. 
   
  LIBBY samples which are entered into the LIMS system will have client and project 
identifications which will allow laboratory personal to understand that the samples have 
project specific requirements. The laboratory personal will have had training in the 
requirements of the project so they will be familiar with them. Additionally, the login 
sheet will have comments addressing the issue of project-specific requirements. The 
comments will range from general in nature such as “Please note special project-specific 
requirements are needed!” to more detailed comments taken off the SAP Analytical 
Summary accompanying the COC. The COC and SAP will accompany the samples 
through all analytical/reporting steps within the laboratory. The laboratory has made a 
summary spreadsheet of the Libby Laboratory Modifications for lab personal to easily 
review to ascertain additional project-specific requirements not listed on the SAP. 
  
The login procedure will facilitate the communication of the project-specific 
requirements to the sample prep and analytical areas. The sample login sheet, COC and 
SAP, which will accompany the samples and report, document all of the references 
required to adhere to the correct procedures for sample processing, analysis and 
reporting. 
 
Data management will be facilitated by the procedures outlined above. The login sheet, 
COC and SAP for a given sample delivery group will be available for reference during 
the reporting process. All reports and electronic deliverables will be reviewed by QA/Lab 
Management to ensure that they are in compliance with the project specific procedures. 
 
 Quality Assurance/Quality Control procedures specific to the Libby Project are 
documented and will be tracked by the laboratory using QC Tracking Sheets. The 
tracking sheets are in binders at the analytical bench. The analysts will record the 
sample’s login number, type, identification, total number of asbestos fibers, grid openings 
and whether the sample passed or failed. The analyst will also date and initial. The 
required frequency of QC samples is incorporated as a prompt under the QA Req. 
column. This will tell the analyst that the given QC sample will need to be analyzed. 
There is also a column to document which sample was used to perform the QC and what 
type of QC was performed. The QC tracking sheets will be reviewed by the analysts and 
laboratory management to ensure that the proper QC analyses are performed at the 
required frequency. 
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Libby Lab Modification Summary Spreadsheet 

 



                               Libby Asbestos Project Modifications to Laboratory Activities
Mod number Applicable Methods Summary of Required Modifications

LB-000015 PCM-NIOSH 7400 Overload rejection criteria for project is 25%
LB-000015.pdf If samples are visibly overloaded or contain loose debris:

Previously analyzed -> do indirect prep EPA/540/2-90/005a
by plasma ashing
Not analyzed -> do indirect prep ASTM D5755-95

Calculations to include a dilution factor

Note long uncountable structures which cross counting
graticle twice on bench sheet, but do not count.

LB-000016 TEM-ISO 10312 Rejection criteria of >25% obscuration and <50% intact grid
LB-000016.pdf openings to be used for this project.

Not analyzed -> do indirect prep ASTM D5755-95

Previously analyzed -> do indirect prep EPA/540/2-90/005a
by plasma ashing

Calculations to include a dilution factor

Maximum 10 grid openings read.

If abundant chrysotile - stop at 100th chrysotile structure
Continue counting amphibole fibers until 10 grid openings
are read.
Grid opening location designation to be followed by * if only
amphiboles recorded for that grid opening

Non-asbestos structures are not recorded
Overall dimensions of disperse clusters and disperse matrices
will not be recorded
Matrix type and individual structures associated with the
matrix or cluster will be recorded.
Structures which intersect a non-countable grid bar will be
recorded on count sheet, but excluded from structure and 
density calculations.
Record entire length of structures that extend into adjacent grid
opening if they do not intersect a non-counting grid bar.
If structure intersects both a countable and non-countable grid bar, 
the length of the structure will be recorded.

LB-000017 TEM-AHERA Record following structure types:
LB-000017.pdf Fiber = F   Bundle = B;  Cluster = C;  Matrix = M

Actual length and width of fibers, bundles, compact clusters and 
compact matrices will be recorded

Record length of longest protruding structure for disperse clusters 
matrices.

ND used for non-detects

AHERA written definitions for bundles will be used

Grid rejection of >25% obscured area
Not analyzed -> do indirect prep ASTM D5755-95
Previously analyzed -> do indirect prep EPA/540/2-90/005a
by plasma ashing

Cassettes with 0.8 um pore size and 5.0 um diffuser filter used for
AHERA sample collection

Non-asbestos structures are not counted
Record non-counted structures
Record entire length of structures that extend into adjacent grid
opening 
Max of 10 grid opening are analyzed for AHERA regardless of
sample volume, sensitivity of 0.005s/cc may not be obtained
Some samples may be indirectly prepared by AHERA protocol



                               Libby Asbestos Project Modifications to Laboratory Activities
Mod number Applicable Methods Summary of Required Modifications

LB-00017A TEM-AHERA If abundant chrysotile is present terminate count at the end of grid 
LB-000017a.pdf opening with the 100th chrysotile structure.

Continue counting amphiboles structures until the remaining grid 
openings to be analyzed are completed.
Grid opening designation to be followed by *  where only amphibole 
structures were counted.

LB000018 PLM-NIOSH 9002 PLM visual estimation analysis by NIOSH 9002 is interchangable 
LB-000018.pdf EPA 600/R-93/116.

LB-000019 All TEM ND to be used in bench sheet for grid opening with no countable 
LB-000019.pdf structures. ND to be used in electronic deliverables also.

LB-000020 EPA/600/R-94/134 Record all applicable analyte structures > or = 0.5um and
LB-000020.pdf (TEM Water Method 100.2) >or = 3:1 aspect ratio

Maximum of 10 grid openings will be read

Reporting format to be compatable with database developed by the 
Volpe center.

LB-000022 SOP SRC-Libby-03 Rev.0. Use 0.2% and 1.2% Libby amphibole bulk standards from ISTM2
LB-000022.pdf in reference to SOP SRC-Libby-03 Rev.0.

Enter ISTM in "Ref Material" field in EDD

LB-000024 PLM-NIOS 9002 0.2% and 1.2% by wt Libby amphibole bulk reference materials
LB-000024.pdf

Results categorized into 4 bins:
"A" None detected; "B1" detected @ < or = 0.2%; "B2" detected @
>0.2% and <1..0% and "C" detected @ = or >1.0%
Reported as: "A" = Non Detected; "B1" = Trace; "B2" = <1.0% 
and "C" = reported as whole number percent

LB-000024A SRC-Libby-03 Rev. 1 0.2% and 1.2% by wt Libby amphibole bulk reference materials
LB-000024a.pdf

Results categorized into 4 bins:
"A" None detected; "B1" detected @ < or = 0.2%; "B2" detected @
>0.2% and <1..0% and "C" detected @ = or >1.0%
Reported as: "A" = Non Detected; "B1" = Trace; "B2" = <1.0% 
and "C" = reported as whole number percent

LB-000028 All TEM Re-analysis of TEM samples when original grid openings are
LB-000028.pdf unreadable

> 50% damaged-> select closest adjacent sample from same SDG
to re-analyze
<50% unreadable ->  make note in Data Entry 1 of TEM EDD
of which grids openings are unreadable and proceed with re-analysis 



                               Libby Asbestos Project Modifications to Laboratory Activities
Mod number Applicable Methods Summary of Required Modifications

LB-000029B TEM-AHERA Laboratory Based QC
LB-000029b.pdf TEM-ISO 10312

SOP EPA-LIBBY-03 QC Sample Type                               Frequency
SOP EPA-LIBBY-07 Lab Blank                                              4%
EPA/600/R-94/134(EPA 100.2) RS                                                        1%

RD                                                       2.5%
Reprep                                                  1%
Verified Analysis                                    1%
Interlab                                                 0.5%
Total                                                     10%

Criteria for Evaluating QC Samples
Lab Blanks: no asbestos structures detected

Re-analysis Samples: RS, RD,  Verified, Interlab
Re-analysis are either  concordance(in agreement) or discordant(not
in agreement)
Raw data must include sketches for original and QC re-analysis

Number of asbestos within each grid opening:
Grid openings with 10 or fewer stuctures must match exactly
Grid openings with more than 10  stuctures must be within 10%

Asbestos Class of Structure:
Agree 100% on chrysotile vs amphibole
Amphilbole assigned to LA or OA must agree 90%

Structure Length:
Fibers and bundles agree within 0.5um or 10%; whichever is less
stringent
Clusters and matrices agree within 1um or 20%; whichever is less 
stringent

Structure Width:
Fibers and bundles agrre within 0.5um or 20%, whichever is less
stringent
Clusters and matrices have no rule for concordance on width

Verified analysis must occur whenever there is one or more 
discordance as well as corrective actions

QA type Reconciliation is used if original and re-analysis both have 
one or more errors.

Maintain records of all discordant results and actions taken

Re-Prep Analaysis
Re-prep must stastically agree at the 90% confidence interval
see attachement in LB-000029

QC Sample Type Definitions
Blanks
Lab Blank-LB - TEM grid prepared from new unused filter- analyzed
the same as field samples

Recounts
Recount Same-RS- TEM grid that vis re-examined in same laboratory 
by same microscopist-examine same grid openings

Recount Different-RD- TEM grid re-examined same laboratory but by
different microscopist-same grid openings examined

Interlab-IL-TEM grid that is re-examined by microscopist from a
different laboratory-same grid openings are examined

Verified Analysis-VA-recount of same TEM grid openings in accordance
with NIST protocol.

Repreparations
Repreparations-RP-TEM grid prepared from a new portion of same filter
used fro original grid- usually done in same laboratory

See attachment 1 and attachment 2



                               Libby Asbestos Project Modifications to Laboratory Activities
Mod number Applicable Methods Summary of Required Modifications

LB-000030 TEM-AHERA All sample analyzed by TEM shall include sketches of all asbestos
LB-000030.pdf TEM-ISO 10312 structures up to a maximum of 50 structures per sample

ASTM D5755-95
Sketches will include indication of structure,morphology and orientation

LB-000031 TEM-AHERA Guide for Structure Measurement and Classification
LB-000031.pdf ASTM D5755-95

Simple fiber - record length and width

Stepped fiber- record length and best estimate of average width

Bundle- Record length and width- at least 3 individual sub-structures
 in parrallel arrangement

Stepped bundle- Record length-record width as best estimate of average
width-at least 3 individual sub-structures in parallel

Matrix-Record longest exposed structure and it's width

Fiber with adhering matrix materia l-Record length and width

Structure with protrusions < 5:1 aspect ration but an overall > 5:1
aspect ratio- if structure can be observed to be continuous through 
adhering material, count as fiber, otherwise do not count

Cluster- Record length of the longest structure-record width as best
estimate of average

LB-000039 TEM-AHERA Abundant chrysotile- Enumeration of chrysotile structures may be 
LB-000039.pdf TEM-ISO 10312 terminated after a minimum of 100 structures have been counted- Terminate 

ASTM D5755-95 at the end of the grid opening in which the 100th structure was counted.
EPA/600/R-94/134(EPA 100.2) If there is abundant crysotile after the 100th structure and prior to 
EPA-LIBBY-03 completion of enumerating the GO- enumeration may be terminated with 
EPA-LIBBY-07 completion of the verticle transverse in which the 100th structure was  

counted-a decimal fraction of the area of the GO enumerated will be 
calculated- this area estimate will be recorded on DATA Entry 2 of the
EDD in the column titled "Fraction of GO counted" The grid opening where
the enumeration was terminated will be followed by "!"(e.g.J6!) - a qualifier 
will be added to to the chrysotile concentration.

Continue recording amphibole structures until the remaining grid openings
to be analyzed are completed. These grid openings will be designated with
a "*"(e.g.J6*) to indicate only amphibole structures were recorded.

LB-000046 SOP SRC Libby-07 Rev.0 Option to use acetone for MCE filter prep for TEM  instead of
LB-000046.pdf dimethylformamide/acetic acid solution

47mm diameter, 0.22um pore size MCE filters with 5.0um backing 

LB-000053 TEM-AHERA Project specific SOP for Indirect Preparation of Air and Dust Samples
LB-000053.pdf TEM-ISO 10312 for TEM Analysis- SOP EPA Libby-08

ASTM D5755
Two indirect preparation procedures- one includes ashing of the primary 
filter and one that does not include ashing of the primary filter

All investigative air samples will require ashing-sample prefix will indicate
whether sample is investigative or not- See table 1 in LB-000053

Dust samples will require ashing as determined by the analyst



                               Libby Asbestos Project Modifications to Laboratory Activities
Mod number Applicable Methods Summary of Required Modifications

LB-000066C TEM-AHERA Applies to all investigative samples as defined by LB-000053
LB-000066c.pdf TEM-ISO 10312

ASTM D5755 Utilize structure comment field to characterize particles in regards to Na 
and K peaks observed by EDS
Record all NAM particles that are close calls- defined in attachment 1
Increase frequancy that EDS spectra are saved for LA and close call
structures- up to 5 each per sample
Utilize comment field to record mineral type for non-sodium rich LA or
close call NAM particles

LA = meets morphological req. of length>0.5um, aspect ration >or = 3:1;
SEAD diffraction pattern consistant with an amphibole and has a EDS
spectrum consistant with with the range incountered at the Libby mine.

See attachment 1 and figure 1

LB-000073 SRC-LIBBY-03 Lab Based QC for PLM-VE analysis
LB-000073 (2).pdf

Two types of PLM-VE samples- Laboratory duplicates(LD) and Interlabs(IL)

LD = a reprep of a soil sample slide that is examined by a different analyst
in the same laboratory- Target frequency is 10%

IL = a reprep of a soil sample slide that is examined by an analyst from a 
different laboratory - target frequency is 1%

Selection procedure for interlabs is quarterly and done by SRC from database
Each month the CDM Laboratory Manager will provide each laboratory a list

LB-000077 TEM-ISO 10312 Stopping rules for all ABS air and dust blanks with prefixes of "EX" and "IN"
LB-000077.pdf ASTM D5755 is 30 grid openings for Activity Based Indoor Air Exposures

LB-000078 TEM-ISO 10312 Stopping rule for air samples with the prefix of "EX" is 100 grid openings for
LB-000078.pdf ASTM D5755 Activity Based Outdoor Air Exposure

1) Calculate GOs needed to reach sensivity based on sample volume and 
dilution factor
2) If the number of GOs needed is < or = to 100, the target number of GOs
should be analyzed unless 50 or more LA structures are observed, stop after
the GO with the 50th structure.

3) If the target GOs  exceeds 100 and fewer tha 50 LA structures are observed,
stop after counting 100 GOs

4) EPA will evaluate and determine if more GOs need to be counted

LB-000079 TEM-ISO 10312 Stopping rules for airsamples with prefixes of  "IN" is 100 grid openings
LB-000079.pdf ASTM D5755  for Activity Based Indoor Air Exposures

1) Calculate GOs needed to reach sensivity based on sample volume and 
dilution factor
2) If the number of GOs needed is < or = to 100, the target number of GOs
should be analyzed unless 50 or more LA structures are observed, stop after
the GO with the 50th structure.

3) If the target GOs  exceeds 100 and fewer tha 50 LA structures are observed,
stop after counting 100 GOs

4) EPA will evaluate and determine if more GOs need to be counted
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SOP 5-02-1: Project Management
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SOP 5-02-1: Training record documenting  
lab staff have read and will implement SOP
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QM § 4.1, p. 7:  Section on  
Corrective Action Requests
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maintains a master list of current versions of quality documentation 
trains personnel on Quality System activities 
monitors the Quality System 
reports on the performance of the Quality System to senior management for review 

and as a basis for improvement of the Quality System 
supervises the laboratory’s inter- laboratory proficiency testing program 
writes SOPs 
 
Senior Analysts 
responds to client inquiries and provides professional advice 
prioritizes workload 
facilitates operational concerns in their area 
ensures accurate and consistent testing procedures through the validation of all 

current procedures and by developing, validating and implementing new procedures 
coordinates purchasing requests 
ensures that the operational needs are within budget and advising management of any 

discrepancies 
writes SOPs and test methods 
signs reports when designated with signing authority 
 
Senior Analysts and Analysts 
maintains records of all quality activities as documented in SOPs and test methods 
handles samples and performs analyses according to SOPs and test methods 
maintains and calibrating equipment 
reports deficiencies or malfunction to the supervisor 
identifies and records nonconformance events on Corrective Action Requests 
identifies and records potential nonconformance events on Preventive Action 

Requests 
corrects potential and actual nonconformance event causes 
improves laboratory and/or quality activities on a continuous basis 
 
Sample Coordinators and Administrative Personnel 
performs work functions and keeping records as per approved SOPs and/or laboratory 

policies 
identifies and records nonconformance events related to sample receipt, packaging, 

and Chain of Custody entries on Sample Receipt/Login Checklist 
identifies and records potential nonconformance events related to sample receipt, 

packaging, and Chain of Custody entries on Sample Receipt/Login Checklist 
corrects nonconformance events and potential nonconformance events related to 

sample receipt, packaging, and Chain of Custody entries 
improves laboratory and/or quality activities on a continuous basis 
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Purpose 
To outline the procedures for the receipt, handling, protection, storage, retention and/or disposal 
of test and/or calibration items. 
 
To outline the procedures and appropriate facilities for avoiding deterioration, loss, or damage to 
the test item during storage, handling, preparation, and testing. 
 

Scope / Field of Application 
This procedure applies to all test items. 
Efforts are made to minimize errors that can be introduced as a result of handling the sample.  
 

Definitions and Acronyms 
Holding time - time elapsed from the date of sampling until the start of testing. 
 

Responsibility 
Office Personnel 
Laboratory personnel 
 

Materials Required 
Refrigerator / freezer 
Shelves / racks 
 

Procedure 
Advising Clients of the proper procedures for submitting samples 
Clients may be unaware of several items that will ultimately affect the accuracy of the results. 
Inexperienced clients may be unaware of these considerations. The most important step is to 
inform all new clients of the following items: 
1) The need for complete and accurate documentation of samples with complete descriptions  

including client identification numbers, sampling locations, and sample descriptions. A lack 
of such information can lead to mistaken analyses or confusion regarding reports. 

2) Bulk asbestos samples should be properly bagged to prevent leakage of sample material 
    causing a health hazard and potential cross-contamination. 
3) Air samples should never be shipped with bulk samples due to the great potential for cross-

contamination of asbestos into the air samples. 
 
Receiving Samples 
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Samples received are immediately checked for danger of asbestos contamination on the exterior 
of the packaging. The package is checked for damage or disruption of any chain-of-custody 
seals. A Sample Receipt/Login Checklist is used to facilitate and document the receipt of all 
samples, The upper portion of the checklist is filled out with the name of the client, name of the 
project, shipping information, presence of custody seals on packaging, if the COC accompanied 
the samples, if the COC was filled out correctly, if the COC was signed and dated, if air and bulk 
samples were received separately and if the client was contacted regarding any discrepancies. 
Acceptable packages are opened. Unacceptable/damaged packages are either not accepted for 
delivery, or they are immediately carried to the PLM laboratory and placed into the PLM HEPA 
hood. At some time prior to log-in, the samples are inspected (under the HEPA hood if 
necessary). If samples are missing, the client is contacted. If any of the following problems 
occur, the samples are rejected and the client is notified immediately. 
1) Asbestos or other hazardous materials on sample container exteriors. 

 If the outsides of any sample containers are coated with dust or potentially hazardous material 
(e.g. Tar), the samples are immediately replaced into the package and taken to the PLM lab 
and checked in the HEPA hood. 

2) Inadequate Containers / Container Damage. 
Reject samples if packaging is inadequate, broken or torn such that lab safety may be   
jeopardized or cross-contamination could occur. 

3) Tampering. 
Chain of custody seals, if present, must be intact. The chain of custody form should be briefly 
reviewed to ensure the sample was not tampered with. A notation is made on the log sheet if 
the sample was previously analyzed or opened by the client for any reason. 

4) Faulty Documentation. 
The documentation must include the client's sample identification numbers or sample location 
descriptions. Clients are encouraged to use a unique number for each sample. If there are any 
omissions, if the samples do not match the documentation or if there is any illegible 
information, the client will be contacted to ensure that the proper information is obtained. 
Additional information may be added directly to the custody form, initialed, and dated by the 
receiving personnel. Incorrect information must be corrected on a Change/Work Order Form, 
which must be signed by the client. 

 
Logging in samples 
If the sample has arrived undamaged, has not been tampered with, and has adequate 
documentation, it is introduced into the laboratory sample track. The relevant information on the 
custody sheet is entered into the laboratory computer system through the log-in procedure. 
Information is documented on the bottom half of the Sample Receipt/Login Checklist about the 
packaging material, if samples arrived in sealed in separate bags, the condition of containers, the 
presence of custody seals, the completeness and accuracy of sample labels and if the client was 
notified of any discrepancies. 
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1) Procedure.  
The log-in process consists of running a computer program which has fields for sample 

information. Complete instructions are found in SOP 3-2-1, “Logging In Samples.” The 
information below is required for every log-in: 
a) Date of Sample Receipt. 
b) Condition of Test Item 
c) Sample Acceptance - Only samples that are accepted for analysis are logged in to the 

computer samples. Rejected samples are held, and clients are contacted concerning the 
reasons for rejection. Depending on the outcome of the client contact, samples are either 
accepted and logged in to the system, or they are disposed of or held pursuant to the clients 
wishes. 

d) Special instructions – Information from the client such as project-specific requirements or 
on the CoC that will influence analysis, reporting, or billing, or that is otherwise 
extraordinary, must be recorded on the login sheet. 

e) Unique Sample I.D.- Each sample is assigned a unique laboratory identification number to 
ensure that, in the event that two different samples in the laboratory have the same ID 
number given to them by the clients, there will not be confusion over sample identification. 
This laboratory ID number is in the form "Client number"-"lot number"-"sample number" 
(e.g. 100-1-1). Samples that arrive together, have the same requested turnaround, and are to 
be billed to the same job are grouped together into a lot. 

f) Client Sample ID Number. 
g) The sample description given on the client's documentation is transferred verbatim to the 

log-in sheet. In cases where there is not enough room for all of the client's information, 
abbreviations may be used for some words. 

h) Initials of Person Logging in the Samples. 
Once all of the information concerning a sample lot has been entered, a hard copy log-in 
sheet is printed. 

      i) Any project specific requirements are attached to the login sheet and will accompany the                    
          analyses and reporting process. 
 
2) Review of Log-in Sheet. Each Log-in sheet is checked for accuracy against the sampling   

documentation. The reviewer dates and initials the login sheet in the appropriate place. 
 
3) Delivery of samples. As soon as the samples are logged into our computer database, they are 

labeled with the laboratory sample ID number, delivered to the appropriate department (i.e. 
PLM, TEM, PCM, or LEAD), and sorted into the appropriate sample holding boxes according 
to their turn-around time. The analysts are notified about the new sample batches and any 
project specific requirements. 

 
Sample Tracking 
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When a sample lot has been logged in, an entry is made automatically in the sample TRACKER 
ENTRY record in the laboratory computer system. This track includes all the sample lots in the 
default order in which they were logged in, the date/time sample arrived, the logger, the analysis 
type, the client contact person, the requested turnaround times, the job site/No., the number of 
samples in the log, the due date, analysis date and person, and spaces where the completion dates 
and persons for verbal/faxing/review/Email/FTP/Mail/Archive reports can be entered. This 
system enables the laboratory sample coordinator to determine at a glance what progress has 
been made in the analysis and reporting on a given sample and which samples are high priorities 
each day. 
 
Handling and Archival of samples after analysis 
Microscope slide preparations are disposed of in an appropriate manner. Slides are discarded 
soon after analysis in an appropriately sealed and labeled container. Non-permanent slide 
preparations temporarily set aside for QA analysis should be covered prior to re-analysis, and 
eventually discarded. 
After analysis the remainder of all analyzed bulk samples are resealed, the exteriors of the 
containers are wet-wiped if necessary, and they are then taken to either a secure on-site or off-
site storage area. Samples are stored by Asbestos TEM Laboratories for at least one year after 
receipt, unless clients desire otherwise. Thereafter, the samples are disposed at an appropriate 
manner in accordance with all federal, state and local regulations. Documentation of sample 
disposal, and/or return of samples to the clients will be maintained. All hazardous waste shall be 
placed in the hazardous material receptacle in the storage facility. Said waste is removed 
periodically by a certified hazardous waste hauler. 
 
 
References 
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             Appendix A: Sample Receipt/Login Checklist 
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Purpose 
To outline the procedures for logging in samples using the SuperBase LabManager modules. 
 

Scope / Field of Application 
This procedure applies to all test items that are not accompanied by an EclipSys login ID. 
Handling instructions and other aspects of sample receipt are prescribed in SOP 5-07-1, 
“Handling of Test Items.” 
 

Definitions and Acronyms 
Button – A programmed location on the computer screen that may be “clicked” with the mouse 

to enter data or a command. 
Key –  A key on the keyboard 
Field –  A space or blank on the computer screen where data may be entered 
Screen –  A programmed form or blank generated by SuperBase. 
 

Responsibility 
Office Personnel 
 

Materials Required 
SuperBase LabManager on Windows-based computer 
 

Procedure 
Receiving Samples 

Packages received are immediately recorded on the receiving log. Each set is assigned and 
labeled with a receiving ID (Date-Pkg-Batch) that cross-references with the Login Number. 
Samples are examined per SOP 5-07-1. The Sample Receipt/Login Checklist is filled out. Any 
discrepancies between the Chain of Custody Form (COC) and the sample labels or other client 
information must be resolved prior to log-in. The client must be contacted and the person 
contacted and the resolution documented on the checklist. 

 
Logging in samples 

A. Fill out the bottom section  of the Sample Receipt/Login Checklist 
B. Start the SuperBase LabManager. 
C. On the main screen, click “Login Samples.” 
D. On the login screen, click “Login Samples’ under either asbestos or lead. A dialog box 

will open, prompting for a client number. Enter the client ID code or scroll down the 
menu to select the client by name. Click OK; the client number will automatically be 
entered. 
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E. Press the Tab key to enter the client number; press the Tab key again to automatically 

assign a lot number and to reach the “# of Samples” field. 
F. Enter the number of samples; press “Tab.” 
G. Enter the following information, where provided, pressing “Tab” after each entry to reach 

the next field:  
1. Date Collected: Provided by client 
2. Date In: When sample was received; after-hours samples are “in” the next day 
3. Time In: When sample was received; after-hours samples are “in” at 8:00 the next 

morning 
4. Analysis Type: Select from the drop-down list; see below for a description of 

each 
5. Turnaround: Select from the drop-down list 
6. Due Date: Calculate from Date In and requested turnaround 
7. Due Time: Calculate from Time In and requested turnaround 
8. P.O. #: Many clients will not provide a P.O. # 
9. Sample Condition: Select “Acceptable”; Unacceptable samples are not logged in 
10. Delivered By: Select from the drop-down list; type the package ID number after 
11. Sched.: Select from the drop-down list 
12. Reno Tracking #?: Enter the tracking number that accompanies transfers from the 

branch laboratory in Sparks, NV 
13. Instructions: Enter any special instructions for the analysts, especially those that 

deviate from standard procedures such as project-specific requirements 
14. Job No.: Provided by client 
15. Job Site: Provided by client 
16. Contact: This is the person to be contacted with questions, not necessarily the 

field representative or sample collector 
17. Initials: Your initials 

H. Pressing “Tab” after the final entry ends the Login Information routine. At this point, you 
can go back and correct information in any of the fields except Client No., Lot No., or 
Login No. You may also change or correct any errors in the reporting information at the 
bottom of the screen. 

I. When this is done, click one of the Test buttons to log in the samples. 
J. Enter the requested sample information. After each field, press “Tab” to move on. 

Pressing “Tab” after the final field will open a new screen for the next sample, with some 
information pre-filled in. Continue for all samples. 

K. Pressing “Tab” after the final field for the final sample will open a new screen for another 
sample – hit “CTRL-BREAK” on the keyboard to end the Login Samples routine. 

L. Click the “Login Report” button to print out a hard-copy login sheet. This sheet 
accompanies the samples to the lab, and is kept with all other documents produced 
before, during, and after analysis. 
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Other tasks 

Several other tasks must be completed before samples are delivered to the laboratory: 
A. Scan COC – Scan the COC, work order, Sample Receipt/Login Checklist and shipping 

label and save as a PDF file in directory Y:\SB30\ADOBEPDF\ACoc, with the filename 
“(loginID)C.pdf” 

B. Label samples – Samples must bear the client-lot-sample number generated by 
SuperBase. Labels are handwritten for most jobs; large jobs may be printed from the 
Login screen. 

C. Review the Login Report against the COC to verify if the correct analysis, and turn 
around time are entered. The date and time of sampling, client and contact information 
should also be verified. Initial and date the Login Report in the appropriate place to 
indicate that the login has been reviewed against the COC. 

D. Assemble package and deliver. 
 
 
References 
ATEM SOP 5-07-1 “Handling Test Items” 
 
Garfield, F.M. 1991. Quality Assurance Principles for Analytical Laboratories. AOAC. 
Arlington, VA. 
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ATTACHMENT A: LOGIN SCREEN 
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ATTACHMENT B: SAMPLE LOGIN REPORT 
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SOP 5-07-1: Training record documenting  
lab staff have read and will implement SOP
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SOP 3-02-1: Training record documenting  
lab staff have read and will implement SOP
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NIOSH 7400, pp. 3-5: Excerpt from  

NIOSH test method
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EQUIPMENT:

10. Acetone flash vaporization system for
clearing filters on glass slides (see ref. [5]
for specifications or see manufacturer's
instructions for equivalent devices).

11. Micropipets or syringes, 5-:L and 100- to
500-:L.

12. Microscope, positive phase (dark) contrast,
with green or blue filter, adjustable field iris,
8 to 10X eyepiece, and 40 to 45X phase
objective (total magnification ca. 400X);
numerical aperture = 0.65 to 0.75.

13. Graticule, Walton-Beckett type with 100-µm
diameter circular field (area =
0.00785 mm2) at the specimen plane 
(Type G-22).  Available from Optometrics
USA, P.O. Box 699, Ayer, MA 01432
[phone (508)-772-1700], and McCrone
Accessories and Components, 850
Pasquinelli Drive, Westmont, IL  60559
[phone (312) 887-7100].
NOTE: The graticule is custom-made for

each microscope.  (see
APPENDIX A for the custom-
ordering procedure).

14. HSE/NPL phase contrast test slide, Mark II.
Available from Optometrics USA (address
above).

15. Telescope, ocular phase-ring centering.
16. Stage micrometer (0.01-mm divisions).

SPECIAL PRECAUTIONS:  Acetone is extremely flammable.  Take precautions not to ignite it. 
Heating of acetone in volumes greater than 1 mL must be done in a ventilated laboratory fume hood
using a flameless, spark- free heat source.

SAMPLING:

   1. Calibrate each personal sampling pump with a representative sampler in line.
   2. To reduce contamination and to hold the cassette tightly together, seal the crease between the

cassette base and the cowl with a shrink band or light colored adhesive tape.  For personal
sampling, fasten the (uncapped) open-face cassette to the worker's lapel.  The open face should be
oriented downward.
NOTE: The cowl should be electrically grounded during area sampling, especially under conditions

of low relative humidity.  Use a hose clamp to secure one end of the wire (Equipment, Item
3) to the monitor's cowl.  Connect the other end to an earth ground (i.e., cold water pipe).

   3. Submit at least two field blanks (or 10% of the total samples, whichever is greater) for each set of
samples.  Handle field blanks in a manner representative of actual handling of associated samples
in the set.  Open field blank cassettes at the same time as other cassettes just prior to sampling. 
Store top covers and cassettes in a clean area (e.g., a closed bag or box) with the top covers from
the sampling cassettes during the sampling period.

   4. Sample at 0.5 L/min or greater [6].  Adjust sampling flow rate, Q (L/min), and time, t (min), to
produce a fiber density, E, of 100 to 1300 fibers/mm2 (3.85•10 4 to 5•10 5 fibers per 25-mm filter with
effective collection area Ac= 385 mm2) for optimum accuracy.  These variables are related to the
action level (one-half the current standard), L (fibers/cc), of the fibrous aerosol being sampled by:
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NOTE 1: The purpose of adjusting sampling times is to obtain optimum fiber loading on the  filter. 
The collection efficiency does not appear to be a function of flow rate in the range of 0.5
to 16 L/min for asbestos fibers [7].  Relatively large diameter fibers (>3 :m) may exhibit
significant aspiration loss and inlet deposition.  A sampling rate of 1 to 4 L/min for 8 h is
appropriate in atmospheres containing ca. 0.1 fiber/cc in the absence of significant
amounts of non-asbestos dust.  Dusty atmospheres require smaller sample volumes
(#400 L) to obtain countable samples.  In such cases take short, consecutive samples
and average the results over the total collection time.  For documenting episodic
exposures, use high flow rates (7 to 16 L/min) over shorter sampling times.  In relatively
clean atmospheres, where targeted fiber concentrations are much less than 0.1 fiber/cc,
use larger sample volumes (3000 to 10000 L) to achieve quantifiable loadings.  Take
care, however, not to overload the filter with background dust. If $ 50% of the filter
surface is covered with particles, the filter may be too overloaded to count and will bias
the measured fiber concentration.

NOTE 2: OSHA regulations specify a minimum sampling volume of 48 L for an excursion
measurement, and a maximum sampling rate of 2.5 L/min [3].

   5. At the end of sampling, replace top cover and end plugs.
   6. Ship samples with conductive cowl attached in a rigid container with packing material to prevent

jostling or damage.
NOTE: Do not use untreated polystyrene foam in shipping container because electrostatic        

forces may cause fiber loss from sample filter.

SAMPLE PREPARATION:

NOTE 1: The object is to produce samples with a smooth (non-grainy) background in a medium
with refractive index #1.46.  This method collapses the filter for easier focusing and
produces permanent (1 - 10 years) mounts which are useful for quality control and
interlaboratory comparison.  The aluminum "hot block" or similar flash vaporization
techniques may be used outside the laboratory [2].  Other mounting techniques meeting
the above criteria may also be used (e.g., the laboratory fume hood procedure for
generating acetone vapor as described in Method 7400 - revision of 5/15/85, or the
non-permanent field mounting technique used in P&CAM 239 [3,7,8,9]).  Unless the
effective filtration area is known, determine the area and record the information
referenced against the sample ID number [1,9,10,11].

NOTE 2: Excessive water in the acetone may slow the clearing of the filter, causing material to
be washed off the surface of the filter.  Also, filters that have been exposed to high
humidities prior to clearing may have a grainy background.

   7. Ensure that the glass slides and cover slips are free of dust and fibers.
   8. Adjust the rheostat to heat the "hot block" to ca. 70 °C [2].  

NOTE: If the "hot block" is not used in a fume hood, it must rest on a ceramic plate and be
isolated from any surface susceptible to heat damage.

   9. Mount a wedge cut from the sample filter on a clean glass slide.
a. Cut wedges of ca. 25% of the filter area with a curved-blade surgical steel knife using a rocking

motion to prevent tearing.  Place wedge, dust side up, on slide.  
NOTE:  Static electricity will usually keep the wedge on the slide.
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b. Insert slide with wedge into the receiving slot at base of "hot block".  Immediately place tip of a
micropipet containing ca. 250 :L acetone (use the minimum volume needed to consistently
clear the filter sections) into the inlet port of the PTFE cap on top of the "hot block" and inject
the acetone into the vaporization chamber with a slow, steady pressure on the plunger button
while holding pipet firmly in place.  After waiting 3 to 5 sec for the filter to clear, remove pipet
and slide from their ports.
CAUTION: Although the volume of acetone used is small, use safety precautions.  Work in a

well-ventilated area (e.g., laboratory fume hood).  Take care not to ignite the
acetone.  Continuous use of this device in an unventilated space may produce
explosive acetone vapor concentrations.

c. Using the 5-:L micropipet, immediately place 3.0 to 3.5 :L triacetin on the wedge.  Gently
lower a clean cover slip onto the wedge at a slight angle to reduce bubble formation.  Avoid
excess pressure and movement of the cover glass.
NOTE: If too many bubbles form or the amount of triacetin is insufficient, the cover slip may

become detached within a few hours.  If excessive triacetin remains at the edge of the
filter under the cover slip, fiber migration may occur.

d. Mark the outline of the filter segment with a glass marking pen to aid in microscopic evaluation.
e. Glue the edges of the cover slip to the slide using lacquer or nail polish [12].  Counting may

proceed immediately after clearing and mounting are completed.
NOTE: If clearing is slow, warm the slide on a hotplate (surface temperature 50 °C) for up to 15

min to hasten clearing.  Heat carefully to prevent gas bubble formation.

CALIBRATION AND QUALITY CONTROL:

  10. Microscope adjustments.  Follow the manufacturers instructions.  At least once daily use the
telescope ocular (or Bertrand lens, for some microscopes) supplied by the manufacturer to ensure
that the phase rings (annular diaphragm and phase-shifting elements) are concentric.  With each
microscope, keep a logbook in which to record the dates of microscope cleanings and major
servicing.
a. Each time a sample is examined, do the following:

(1) Adjust the light source for even illumination across the field of view at the condenser iris. 
Use Kohler illumination, if available.  With some microscopes, the illumination may have
to be set up with bright field optics rather than phase contract optics.

(2) Focus on the particulate material to be examined.
(3) Make sure that the field iris is in focus, centered on the sample, and open only enough to

fully illuminate the field of view.
b. Check the phase-shift detection limit of the microscope periodically for each analyst/microscope

combination:
(1) Center the HSE/NPL phase-contrast test slide under the phase objective.
(2) Bring the blocks of grooved lines into focus in the graticule area.

NOTE: The slide contains seven blocks of grooves (ca. 20 grooves per block) in
descending order of visibility.  For asbestos counting the microscope optics must
completely resolve the grooved lines in block 3 although they may appear
somewhat faint, and the grooved lines in blocks 6 and 7 must be invisible when
centered in the graticule area.  Blocks 4 and 5 must be at least partially visible but
may vary slightly in visibility between microscopes.  A microscope which fails to
meet these requirements has resolution either too low or too high for fiber
counting.

(3) If image quality deteriorates, clean the microscope optics.  If the problem persists, consult
the microscope manufacturer.

  11. Document the laboratory's precision for each counter for replicate fiber counts.  
a. Maintain as part of the laboratory quality assurance program a set of reference slides to be used

on a daily basis [13].  These slides should consist of filter preparations including a range of
loadings and background dust levels from a variety of sources including both field and
reference samples (e.g., PAT, AAR, commercial samples).  The Quality Assurance Officer
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PCM Recount Logbook:  

Copy of page from logbook



PCM RECOUNT LOGBOOK - SAMPLE PAGE
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PCM recount evaluation spreadsheet printout



PCM Recount Calculator
Example of Passing Recount

(Lab. ID 606-7699-1)

1
2
3
4
5
6
7
8
9

10

A B C D E
Initial # of Fibers 31.5 Initial Fibers per mm 40.127
Initial # of Fields 100

Recount # of Fibers 44.5 Recount Fibers per mm 56.688
Recount # of Fields 100

Root Difference 1.195
Test Value 3.056

Accept/Reject Accept



PCM Recount Calculator
Example of Failing Recount

(Simulated)

1
2
3
4
5
6
7
8
9

10

A B C D E
Initial # of Fibers 31.5 Initial Fibers per mm 40.127
Initial # of Fields 100

Recount # of Fibers 62 Recount Fibers per mm 78.981
Recount # of Fields 100

Root Difference 2.553
Test Value 2.520

Accept/Reject Reject



PCM Recount Calculator
Formulas

1
2
3
4
5
6
7
8
9

10

A B C D E F G H I
Initial # of Fibers Initial Fibers per mm B1/B2/0.00785
Initial # of Fields 100

Recount # of Fibers Recount Fibers per mm B4/B5/0.00785
Recount # of Fields 100

Root Difference ABS(SQRT(E1)-SQRT(E4))
Test Value 2.77*0.5*(0.5*(SQRT(E1)+SQRT(E4)))*(2/(B1+B4))*SQRT((B1+B4)/2+0.2*0.2*B1*B4)

Accept/Reject IF(B7<B8, "Accept", "Reject")
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Purpose 
To outline the equipment and procedures used by Asbestos TEM Laboratories in the analysis of 
bulk asbestos by the technique of transmission electron microscopy following methodologies 
found in the AHERA TEM, Yamate Level II and EPA Analytical Electron Microscopy Bulk 
Asbestos analytical methods. Its function is to ensure that the methods by which the analysis is 
performed conform to EPA procedures and to our own more rigorous and company-specific 
policies. 
 
 

Scope / Field of Application 
Bulk Building Material, serpentine aggregate material or other rock/soil material which is 
requested for analysis by a client to use TEM Method. 
 
 

Analytical Hardware Requirements 
 
 A. Apparatus for Sample Preparation 
  Filtered Ventilation System 
  Disposable Gloves 
  Jaw Crusher 
  Pulverizer 
  Drying Oven 

Laminar Flow Hood 
Tweezers 
Scalpel 
Razor Blade 
Blank Filter 
Fume Hood 
Petri Dish 
Aluminum Foil 
Wick Washer 
Syringe 

  Copper Grids 
  Grid Storage Box 
 
 B. Reagents for Sample Preparation 
  Distilled Water 
  Dilute HCl acid 
  Acetone 
  DMSO or Chloroform 
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 C. Analytical Equipment 
  Transmission Electron Microscope with EDX spectrometer 
  
 D. Analytical Standard Reference Materials 
  NIST Asbestos PAT Round Reference Sample Sets 
 
 

Sample Preparation Procedures 
Introduction 

The preparation of bulk samples is more involved than for air samples, but the goal is 
simple: To evenly spread a tiny amount of the material over a filter and prepare that filter for 
analysis just as you would an air sampling filter. The four major errors to be avoided are: 

 
A)  Contamination 

Keep in mind that bulk samples can contaminate the TEM samples prep areas. Take 
special precautions to avoid spilling the water that has sample material suspended in it. 
Sample contamination can come from or go into the air, the sample preparation areas, 
the hands of the person preparing the specimens, or in any place where prepared TEM 
grids may be exposed. You will begin by handling the bulk sample, so plan on dong the 
first (dirty) half of the prep one day and the rest of it the next. Do not prep air samples if 
you have been handling bulk asbestos samples, and in general avoid walking back and 
forth between the bulk area and the TEM prep area. 
 
Important: When first prepping samples for weighing, it is important not to cross-
contaminate the samples by scraping or including a different layer along with the 
original material. For example, if the client wishes to further analyze a Floor Tile layer 
(<1% asbestos) by TEM, it is important not to scrape any Mastic layer (>1% asbestos) in 
the initial prep procedures. This cross-contamination could very well influence the final 
results by TEM falsely leading to a higher asbestos percentage. 
 
A laboratory blank is prepared along with each batch of samples, and because they go 
through all the same steps as the regular samples, any type of contamination will most 
likely show up on the blanks. 
 

B)  Loss of Sample Material 
Be sure that the entire amount of material that you weigh makes it into the suspension 
water, and avoid losing some of it to settling (i.e. Stir the suspension when necessary). 
Once the filtration has been done, the same ideas apply as with air samples – avoid 
losing particles from the filter or, at the end of the process, from the carbon film. 
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C)  Sample Interchange 

If two samples are mistaken for each other in any part of the sample prep process, huge 
problems can result. Label all beakers clearly and when preparing many samples, work 
in some logical order. 
 

D)  Improper Sampling 
Sometimes samples are heterogeneous. Look carefully to see if there are different layers, 
etc. Also be sure to sample from various areas on the submitted sample to get a 
representative sampling. 
 
Important: Be careful in prepping samples such as sheetrock and joint compound. A 
representative amount of sheetrock and joint compound should reflect the actual amount. 

 
 Quality versus Speed. 
   RELAX. The bulk prep process takes a while, and when you run several samples in a      
batch, concentration is the key. Label everything. 
 
Preparation Procedures 

Selection and preparation of material and blank. Whenever you are working with a dry 
sample, you must work in one of the negative air HEPA hoods (step 1 to 4). Also, you 
should prepare a blank with each set of samples, which consists of preparing some “fix-all” 
in the same way you prepare a normal sample. 
 
1) Look at the bulk sample using the stereoscope, and attempt to identify any fibers (take 

notes). Check for multiple layers, etc. If you find two different materials in the sample, 
then we will probably call the client. 

2) Remove material from several areas on the sample. With floor tiles and other similar 
materials, it is best to make thin shavings. For floor tiles and other materials that will not 
be ground see 3) below, collect an amount about equivalent to a few grains of rice, for 
other materials, collect an amount equal to about a large pea. 

3) Grind sample if necessary. Many samples with organic binders (like mastic) don’t grind 
well, but these will be baked in the furnace and will fall apart easily after that. Floor tiles 
will generally also be given the furnace treatment, so if you make thin shavings, grinding 
is not necessary. Clean out the mortar and pestle by grinding Ajax in it then rinsing fully. 
Dry it completely (ethanol will help). Grind the material to fine powder. It will take 
some practice to know how fine to grind. If you grind too long, you may ruin some of 
the fibers; if you leave the sample too coarse, it will settle out of the water quickly later 
on and will create holes in your carbon film. 

4)  Weigh the material. Prepare the beaker or crucible that you will put the weighed sample 
in before you start weighing (see step 4 below). Make a small boat that will fit stably in 
the pan of the balance. Avoid contaminating the boat with dust or fingerprints. Put the 
boat on the balance pan and write down the TARE reading. Put in some of the sample 



 

Standard Operating Procedure 
Transmission Electron  Microscopy Division 

 

Asbestos TEM Labs, Inc. 
TEM Bulk Sample Analysis 

(Modified EPA 600/R-93/116) 

Issue Date: 13 Nov 2008 
Revision: 2 

SOP#: 5-4-2-TEM-03 
Page #: 4 of 28 

 
material and weigh again. Adjust the amount so that your GROSS reading ends up about 
30 mg to 50 mg greater than your TARE. Write down your gross. 

5) Bake samples if necessary. For samples that have organic binders (like floor tiles, 
mastics, and spray-on ceilings), we will bake the samples in the furnace for four hours or 
more. Clean out a white ceramic crucible and a lid. Be sure to remove any baked-on 
traces of sample. Dump the weighed sample into the crucible, place the crucible in the 
furnace, put the lid on, and turn the furnace up to 1.4 (<480 Centigrade). Turn the 
furnace off and open the door four or more hours later. Let the crucibles cool. You can 
remove the crucibles while they are hot if you are daring by using pliers. When the 
crucible is cool, dump the sample out into your suspension water (see below) and scrape 
any residue out with a clean scalpel. 

6) Suspend the sample in distilled water. Clean a 500 ml beaker for each sample. Clean 
glassware by first brushing or wiping with soapy water, then filling with soapy water, 
ultrasonicating for 5 minutes, rinsing, and finally double-rinsing with distilled water. Put 
about 100 ml of distilled water in the beaker and add a few drops of surfactant. 
- Dump the sample into the water and swirl it to get the material to sink. 

7)  Place the beaker into the ultrasonic unit and turn it on. Use the mode button to get the 
timer setting to show. Set the timer for 10-15 minutes and start the unit. 

8)  After the ultrasonic treatment, stir the sample and check to be sure that the entire sample 
stays suspended for 30 seconds or more. Further ultrasonication may be necessary. 

 
Chatfield Prep Procedures (Semi-quantitative) 

1. Weigh 30-50 mg of the sample and ash for approximately 6 to 8 hours (or overnight). 
2. After ashing, cool the samples and reweigh in the crucible. Note the weight onto the 

Chatfield/Gravimetric form. 
3. Place the entire ashed sample onto a clean 500ml beaker and dilute to 500ml with fresh 

distilled water. 
4. Add 2 to 3 squirts of diluted distilled water with soap. This will help suspend any 

asbestos fibers evenly throughout the entire water column. 
5. Ultrasonicate the beaker for 10 to 15 minutes, longer if necessary. 
6. Pre-weigh a 0.4 um polycarbonate filter. 
7. After ultrasonication, filter 0.5ml solution onto a 0.1 MCE filter and then filter 100 ml to 

500 ml (entire solution) onto a 0.4 pc (polycarbonate filter) 
8. Dry both filters using a heat lamp or air dry overnight. 
9. Reweigh the 0.4 pc (polycarbonate) filter. 
10.Prep the 0.1 MCE filter for TEM using the standard “air” filter technique found in SOP 

5-04-2-TEM-01 “TEM Air Sample Analysis.”  
11.Make calculations for the organic, acid-insoluble, and acid-soluble components on the 

data sheet. 
 
Quantitative Prep Procedures 

1. Weigh 30 mg of the sample and ash for approximately 6 to 8 hours (or overnight) 
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2. After ashing, cool the samples and reweigh in the crucible. Note the weight onto the 

Chatfield/Gravimetric Form. 
3. Place the entire ashed sample onto a clean 500 ml beaker and dilute to 500ml with fresh 

distilled water. 
4. Add 2 to 3 squirts of diluted distilled water with soap. This will help suspend any 

asbestos fibers evenly throughout the entire water column 
5. Ultrasonicate the beaker for 10 to 15 minutes. Longer if necessary 
6. After ultrasonication, filter 0.5 ml solution onto a 0.1 MCE filter 
7. Dry the filter using a heat lamp or air dry overnight 
8. Prep the 0.1 MCE filter for TEM using the standard “air” filter technique found in SOP 

5-04-2-TEM-01 “TEM Air Sample Analysis.” 
9. Make calculations for the organic component on the data sheet 
10.TEM analyst must analyze and count all asbestos fibers along with the length and width 

measurements from the TEM grids. 
 
Qualitative Prep Procedures 

1. Weigh 30-5- mg of the sample and ash for approximately 6 to 8 hours (or overnight) 
2. After ashing, cool the samples and reweigh in the crucible. Note the weight onto the 

Chatfield/Gravimetric Form 
3. Place the entire ashed sample into a clean 500ml beaker and dilute to 500ml with fresh 

distilled water. 
4. Add 2 to 3 squirts of diluted distilled water with soap. This will help suspend any 

asbestos fibers evenly throughout the entire water column 
5. Ultrasonicate the beaker for 10 to 15 minutes. Longer if necessary 
6. After ultrasonication, filter 0.5 ml solution onto a 0.1 MCE filter 
7. Dry the filter using a heat lamp or air dry overnight 
8. Prep the 0.1 MCE filter for TEM using the standard “air” filter technique found in SOP 

5-04-2-TEM-01 “TEM Air Sample Analysis.” 
9. Make calculations for the organic component on the data sheet 
10.TEM analysts visually estimate asbestos percentage from the TEM grids. 
 

Modified-Chatfield Prep Procedures (quick-drop method) 
A) Method 1 

1. Weigh 30 mg of the sample and ash for approximately 3 to 4 hours 
2. Place the entire ashed sample into a clean 500ml beaker and dilute to 500ml with 

fresh distilled water (it is not necessary to cool the sample) 
3. Add 2 to 3 squirts of diluted distilled water with soap. This will help suspend any 

asbestos fibers evenly throughout the entire water column 
4. Ultrasonicate the beaker for 10 minutes. Longer if necessary 
5. After ultrasonication, filter the entire 500 ml solution through a 0.4pc 

(polycarbonate filter) 
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6. Dry the filters using a heat lamp for approximately 30 minutes or longer if 

necessary 
7. Using the fine tweezers, carefully wipe a blank 0.5 MCE filter lightly over the 0.4 

pc filter with the dried filtered residue 
8. Carefully fold this prepped blank filter and place into a clean crucible and 

collapse it using acetone (approx. 0.5ml) 
9. Use a clean micropipette (3 lambda) to apply one drop of acetone solution 

directly on a prepped TEST Lab Blank Grid (TLB) with carbon film side up 
10.Quickly analyze this grid for TEM to detect the presence of asbestos/positive or 

negative (+/-) 
 

B) Method 2 
1. Weigh 30 mg of the sample and ash for approximately 3 to 4 hours 
2. After ashing, cool the samples and dilute it directly in the crucible with 

approximately 0.5 ml acetone 
3. Use a clean micropipette (3 lambda) to apply one drop of acetone solution 

directly on a prepped Test lab Blank Grid (TLB) with the carbon side up 
4. Quickly analyze this grid for TEM to detect the presence of asbestos/positive or 

negative (+/-) 
 

CAL ARB 435 Crushing & Pulverizing Operations 
Introduction 
Soil and rock samples submitted for CAL ARB 435 analysis must be reduced in particle 
size such that the material to be analyzed is a ‘nominal’ 200 mesh particle size – i.e. 
when sieved with a 200-mesh screen, at least half of the material passes through. This 
typically requires a crushing & pulverizing procedure as described in the Drying, 
Crushing, & Pulverizing Operations Manual, which is summarized below. 
 
Large Volume Samples (>1 Pint material) 
If samples are large it may be necessary to split the sample into a smaller aliquot. If at all 
possible, do this before drying as the lab has a limited drying oven space. Sample 
splitting is best done by crushing the sample, then passing it through a sample splitter. 
The sample is placed into one tray then poured into the sample splitter which has two 
receiving trays below it where half the sample goes into each receiving tray. Split the 
sample until ~ 1 pint of material remains. 
 
Sample Crushing 
Asbestos TEM Labs has one small and one large jaw crusher. The large jaw crusher 
should be used for sample containing rock fragments >3/8” particle size, otherwise the 
samples can be run through the large pulverizer directly. 
 
Before Crushing: 
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 Put on safety glasses & hearing protection 
 Turn on negative air machine – Check to be sure air flow rate into sample 

crushing chamber is >=100 ft./min. 
 HEPA vacuum & wet wipe crushing jaws & sample receiving trays – Be sure all 

visible dust is removed from the crushing equipment to minimize possibility of 
sample contamination 

 Connect HEPA vacuum to crusher exhaust port & turn on – This will greatly 
minimize the dust generated inside the chamber during crushing. 

 Turn on crusher (Do not place sample into crusher until after unit is turned on) – 
Binding of crusher and burnout of the electric motor drive could occur. 

 Pour sample into crusher. Do not look into crusher while it is crushing – Sample 
fragments may be ejected at high speed and could cause serious injury. 

 Turn off crusher immediately upon completion of crushing & before retrieving 
sample. – Usually, only one pass through the crusher is needed to adequately 
crush your sample. If further passes are need, run through again as documented 
above without re-cleaning. 

 
After Crushing: 

 Clean up your mess. 
 
Sample Drying 
It is REQUIRED that all samples be dried in the drying oven for a minimum of 8-12 
hours at 110-150ºC prior to pulverizing. Failure to do so will result in the pulverizer 
becoming clogged and your sample reduced to a mud ball. 
 
Sample Pulverizing 
Asbestos TEM Laboratories has two sample pulverizers: a large one and a small one. In 
almost all cases, except where the sample size is very small, use the large pulverizer. 
 
Before Pulverizing: 

 Put on safety glasses & hearing protection 
 Turn on negative air machine – Check to be sure air flow rate into sample 

crushing chamber is >= 100 ft./min. 
 HEPA vacuum & wet wipe pulverizer plates & sample receiving trays – Be sure 

all visible dust is removed from the pulverizing equipment to minimize possibility 
of sample contamination. 

 Connect HEPA vacuum to pulverizer exhaust port & turn on – This will greatly 
minimize the dust generated inside the chamber during pulverizing. 

 Close up pulverizer and be sure left immovable plate is locked in place. 
 Check pulverizer plates are not bound – You should be able to just rotate the 

pulverizer shaft by hand before turning on. 
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 Turn on pulverizer (Do not place sample into crusher until after unit is turned on) 

– Binding of pulverizer and burnout of the electric motor drive could occur. 
 Pour sample into pulverizer – Adjust sample particle size output by tightening or 

releasing the plate tension using the right dial screw at end of pulverizer shaft. 
 Turn off pulverizer immediately upon completion of pulverizing & before 

retrieving sample – Typically, three passes through the pulverizer are necessary to 
crush your sample to the required ‘nominal’ 200-mesh particle size. If the staring 
material is a clay or sand, fewer passes are needed. If the starting material is 
particularly hard, more may be needed. If further passes are needed, run though 
again as documented above without re-cleaning. 

 
After Crushing: 

 Clean up your mess. 
 
Retrieving Samples From Crusher/Pulverizer Containment & Turning Off Negative Air 
& HEPA Vacuums 
 
Be sure to place all samples into sealed containers before retrieving them from the 
negative air containment. Turn off negative air machine and HEPA vacuum only when 
you are completely done.  

  

Instrument Checks and Calibrations 
Proper operation and calibration of the TEM/EDX system is imperative for accurate 
analytical results to be obtained.  Therefore, it is necessary that the TEM/EDX system be 
regularly checked, aligned and calibrated as outlined below. A quarterly worksheet is used 
to maintain the required schedule; this worksheet is available as Appendix J to SOP 5-04-2-
TEM-01 “TEM Air Sample Analysis.”  
 

 A) System Check - Daily for every analyst. 
Notation of proper system functioning should be done at least once per day per analyst 
before proceeding with analysis.  These checks include, but are not limited to: water 
pressure, vacuum level, accelerating voltage, image fluctuations, and unusual noises (i.e. 
popping noises due to arcing in filament housing, hissing due to vacuum leaks, etc.)  
The laboratory supervisor should be notified immediately if any problems occur which 
are not rectifiable before analysis can proceed. 

 
 B) Alignment check - Daily 
 
 C) Magnification Calibration - Monthly, and/or after every maintenance operation 

involving the electron optical lenses, pole pieces, or electron gun.  (For 
Magnification Calibration procedures - See Appendix A) 
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  Compare calibration to last four calibrations- look for >1% variation 
 
 D) Camera Constant Calibration - Weekly 
  (For Camera Constant Calibration procedures, see Appendix B) 
 
 E) Energy Dispersive X-ray Calibration - Daily, if the unit is used 
  Collect and save one (1) EDX spectra of a copper grid bar at the beginning of the day 

before performing any other EDX work.  Verify that the copper K alpha peak, and L 
alpha peak occur within + 10eV of the proper energy channels (Cu K-alpha=8.0415 
KeV, and L-alpha=.928KeV) by using the "compute centroid" function under the ROI 
menu.  See Appendix C if copper peaks are misaligned.  Also inform the laboratory 
supervisor before proceeding with EDX analysis.  Procedures for calibrating the EDX 
are also contained in the HNU System 5000 Operator's Manual.  (Calculation of K-
factors is also discussed in Appendix C).  

 
 F) TEM Beam Dose/Chrysotile Damage Calibration - Quarterly  
  At least once each year, 10 chrysotile fibers on a laboratory known standard material 

(preferably an NIST standard) will be analyzed to calibrate the beam dose/damage to the 
chrysotile fibers.  These fibers will be single chrysotile fibrils > 1 um in length.  It is 
required that these fibers exhibit stable diffraction patterns while under the electron 
beam for at least 15 seconds.  Failure of the TEM system to attain such levels of 
diffraction pattern longevity shall result in modifications of the methods and/or TEM 
system so that the required level is met. 

 
 G) Spot Size Calibration - Quarterly 
  At least once every six months, the spot size will be calibrated at the maximum 

Condenser Lens 1 current to document the minimum TEM spot size.  This is performed 
according to the procedures outlined in Appendix D and the included excerpt from D.B. 
Williams, "Practical Analytical Electron Microscopy in Materials Science", pgs. 34-35. 

 
 H) Mechanical Stage Translational Reproducibility - Annually 

At least once each year check the mechanical X-Y TEM sample holder translational 
motion.  Do this by precisely locating a particle, then moving a large distance in the x 
direction, then exactly 5.0 microns in the y direction.  Move back toward the starting 
area in the x direction, then move exactly 5.0 microns back to the starting point in the y 
direction.  See how much drift has occurred in the y direction from this maneuver.  
Repeat with the x and y directions reversed, to test drift in the other direction. 

 

Pre-analysis Data Recording 
Before proceeding with the TEM analysis, be sure that the instrumentation checks and 
calibrations described above have been completed. 
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 A) Review Log-In Sheet Data to insure the data entered into it is the same as that on the 

Chain-of-Custody sheet. 
 
 B) Record all pertinent information onto a new sample analysis Count Sheet (See Appendix 

H - Sample TEM Bulk Material Count Sheet) including: 
 
  1) Laboratory sample no. 
  2) Client sample no. 
  3) TEM instrument identification 
  4) Analytical operating magnification 
  5) TEM accelerating voltage 
  6) Air filter type 
  7) Air filter area 
  8) Air sample volume 
  9) Average grid opening area 
  10) Any pertinent comments or notations 
  11) Date of analysis 
 
 C) Calculate the number of grid openings needed to achieve to the desired analytical 

sensitivity. Analytical sensitivity, however, is dependent on the smallest asbestos fiber 
that one chooses as able to be detected. 

 
 D) Enter Lab Sample ID #, Client Sample ID #, and other pertinent information into the 

TEM Log-Book and the QC Sample Tracking Worksheet 
 

Preliminary Grid Assessment Rules 
 A) Remove first TEM grid to be analyzed from grid box with tweezers being careful not to 

drop or destroy the grid. 
 
 B) Place the TEM grid into the single tilt sample holder such that the carbon coat and shiny 

side of the grid are facing down with respect to the sample holding clasp.  In the TEM, 
the shiny side and carbon coat will then face upward.  The rim of the grid has a mark 
punched into it; rotate the grid so that this mark is farthest away from you and the grid 
bars are parallel to the sides of the sample holder. 

 
 C) Place sample holder into TEM. 
 
 D) Perform initial grid assessment in Low Mag mode (Rotate inner MAGNIFICATION 

knob to position SC and outer dial to #1.)   
 
 E) Cursorily scan grid. Accept  grid for TEM analysis if the following criteria are met: 
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  1) Fraction of grid openings covered by the carbon coat replica (coherent or 

incoherent) is greater than approximately  50% of the total grid. 
  2) Carbon coat replica is intact (without holes) in >50% of the grid openings. 
  3)  Carbon coat replica has <25% coverage with particulate matter 
  4)  Carbon coat replica has <10% fully obscured sections of undissolved filter material. 
  5) Carbon coat is overlapping or folded in <50% of the intact grid squares. 
  6) At least 20 grid squares have no overlapping or folded carbon coat replica. These 

same 20 grid openings have <5% holes and <5% opaque area due to incomplete 
filter dissolution. 

 
       F) If a grid appears acceptable for analysis, find the center mark.  The center mark is 

asymmetrical, with a different tab shape sticking out into each quadrant of the grid. The 
large tab with the right angle should be in the upper right quadrant (Scan mode, setting 
#1, not CAL setting).  This orientation also applies for MAG setting, setting #1.  With 
this orientation, the grid openings are identified in a simple X-Y coordinate system as 
shown below.           

 

XX

Y

Y

( 2 , 3 )

( 2 , 3 )

Marker Tab

Illustrated TEM Grid Square Identification 

( 4 , 1 )

( 3 , 3 )

 
 
 G) Choose a grid opening without regard to its loading (except that the loading cannot be 

much higher or lower than the average for the entire grid), record its X-Y coordinates, 
and then center it on the screen by means of the translation knobs. 

 
 H) Change to mag mode (Rotate inner Magnification knob to position M.) at a setting of #1 

to 4 - approx. 1,000X.  Beware that if the intermediate lens is misaligned, changing from 
scan to mag mode may shift the image by as much as a whole grid opening. 
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 I) Cursorily scan grid opening. Accept grid opening for TEM analysis only if: 
  1) it has <5% holes 
  2)  it has relatively uniform loading 
  3)  it has <25% coverage with particulate matter 
  4)  it has <5% fully obscured sections of undissolved filter material 
 
 J) If grid opening appears acceptable, increase mag to setting #14 (18,000X) and begin 

detailed analysis as described in Section IV. below. 
 
 K) Analyze about half of the calculated number of openings on one grid, the remainder on 

another grid. 
 
 L) Attempt to choose grid openings such that they are evenly distributed on the grid, i.e. 

spaced more than four grid opening widths apart.  Do not choose adjacent grid openings.   
 
Detailed Grid Opening Analysis 
A) Move to the lower left corner of the grid opening.  Make sure the Objective Aperture is in to 

increase image contrast. 
 
 B) Make a series of parallel vertical traverses across the grid opening using the primary 

translational directions of the TEM stage as shown in (A) &/or (B) below.  Always use 
just one translator when you move the stage so that motions will always be either 
parallel or 90o to each other. When moving from one scan row to the next, move in 
increments of 90% of one large scribed viewing area.  Note that on some occasions, as 
shown in the second rows from the right and left in (B) below, it is necessary to move in 
both directions on the same traverse to insure no areas of the grid are missed. 
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     (A)       (B) 

 

Start

End

Start

End

 
 C) While traversing the grid opening watch for asbestiform structures. 

(An "asbestiform structure" is any individual particle, or continuous grouping of 
particles, in which a fiber is detected having all of the following characteristics: 

 
  1)  greater than 5:1 length to width aspect ratio 
  2)  greater than 0.5 microns in length 
  3)  substantially parallel sides  
 
  When such an asbestiform structure is observed, immediately defocus the electron beam 

to avoid destroying the ability of the fiber to give a good diffraction pattern. 
 
 D) Remember the screen location with respect to potential asbestiform structure and move 

the particle so that it is centered on the screen.  THIS IS VERY IMPORTANT SO 
THAT WHEN YOU HAVE FINISHED LOOKING AT THE PARTICLE, YOU CAN 
GET BACK TO THE PROPER TRAVERSE ORIENTATION AND NOT MISS OR 
DUPLICATE ANY ASBESTIFORM STRUCTURE ANALYSES. 

 
 E) For most particles, it is quite obvious whether it meets the above criteria.  However, in 

some cases when very short fibers approximately 0.5 um in length are observed, or 
when a fiber is close to the 5 to 1 in aspect ratio (i.e. short amphiboles, gypsum), it is 
necessary to very carefully measure both the length and width of the fibers before 
proceeding with the analysis.   
Use the scribed circles on the TEM viewing screen (At 18,000X the inner circle is 0.5 
um diam. and the outer circle is 5.0 um) to assess whether the particle meets the above 
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criteria.  Save time, effort and accuracy by measuring questionable asbestos structures 
first rather than doing a detailed selected area diffraction and EDX analysis only to then 
measure the particle and find out it doesn't qualify as an asbestos structure. 
 

 F) Asbestiform Structure Classifications: 
 
  Asbestiform structures are classified into one of the four following categories (See in the 

NIOSH 7402 method, "Figure 2 - Counting Guidelines used in Determining Asbestos 
Structures" inserted below): 

 
  1) Fiber (F): asbestiform structure with one of the following descriptions: 
   a)  each that stands alone as an individual Fiber. 
   b)  each of two Fibers that are separated by greater than 1 fiber diameter. 
   c) each of two Fibers that intersect. 
   d) two Fibers that are parallel and touching (double fiber) 
 
  2) Bundle (B): asbestiform structure having all the following characteristics: 
   a)  3 or more recognized Fibers. 
   b)  Fibers that are oriented parallel to each other. 
 
  3) Cluster (C): asbestiform structure having: 
   a)  3 or more recognized Fibers 
   b) 3 or more Fiber intersections (fibers not parallel, but overlapping) 
    (If a cluster is recognized and one or more Fibers are seen separated from the 

cluster by >1 fiber diameter, count these Fibers as individual Fibers) 
 
  4) Matrix (M): asbestiform structure having: 

a)  a recognized asbestiform structure, or structures, with one end embedded in to a 
clot of material, i.e. with the protruding end having the 3 qualities of an asbestiform 
structure. (Count the whole matrix as one structure) 

 
  5) For mixed structures, go by the dominant fiber quality. 
 
 G) Make a notation on the count sheet regarding: 
 
  1) The Structure Number - each structure found is given a unique sequential number 

starting at 1 
 
  2) The Type of Structure - Fiber, Bundle, Cluster or Matrix as indicated according to 

the Asbestiform Structure Classifications in Section IV. below. 
 
 H) Measure Structure Length and Width and note these dimensions in the appropriate 

column on count sheet. 
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 I) Perform a preliminary particle ID by viewing the morphology of the fiber - make a 

notation on the count sheet of your findings, if questionable, put in a question mark.  It 
is often helpful to use the binocular microscope attachment to look closely at the fiber to 
look for fine scale detail.   

 
  1) Chrysotile asbestos - commonly has distinctive, though not entirely unique, central 

tubular canals.  Single fibrils occur quite commonly with fiber widths of 0.1 to 0.05 
um in diameter, and with aspect ratios of 20 to 1 or greater. 

 
  2) Amphibole asbestos - typically much thicker in diameter (0.2 to 0.5 um) than 

chrysotile and also typically exhibits 20 to 1 or greater aspect ratios.  It also 
commonly exhibits irregular, dark, criss-crossing thickness fringes cutting across 
the fiber.  Twinning may also be observed. 

 
  3) Gypsum - commonly of marginal aspect ratio, exhibits unusual parallel cleavage 

striations, has pinacoidal terminations as opposed to square terminations seen in 
amphiboles, and commonly has a desiccated anhydrite(?) fringe. 

 
  4) Fiberglass - often appears similar to amphibole asbestos, but without thickness 

fringes. One quick trick that can be used to tell if a fiber is crystalline (fiberglass is 
not), is to watch the structure for dark and light flashes as the crystal is tilted with 
the goniometer stage when the objective aperture is in). 

 
  5) Organic structures - Commonly have irregular borders and distort severely under 

the electron beam. 
 
  6) Tubular clay minerals (i.e. Halloysite) - can appear similar to chrysotile and exhibit 

a tubular morphology.  However, these materials are typically irregular tubes with 
portions of the tube structure severely disrupted.  They also commonly exhibit 
lower contrast in the viewing mode. 

 
 J) Fiber Identification Rules 
 
  After classifying an asbestiform structure as described above, it is necessary to identify 

the structure to determine whether it is actually asbestos and, if so, what type of asbestos 
it is.  If the asbestiform structure is asbestos, then it is called an asbestos structure, these 
two structures are not to be confused.  An asbestiform structure is only potentially 
asbestos, an asbestos structure has been proven to be asbestos.  Put down any unusual or 
notable observations about the observed fiber(s) in the comments section of the count 
sheet. 
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  1) Until the concentration of asbestiform structures found exceeds 0.010 fibers/cc, 

asbestos structures are classified into the following categories by the criteria listed 
below:  

 
   a) Chrysotile - positive visual ID of SAED pattern for each is REQUIRED. 
 
   b)  Amphibole - positive visual ID of SAED pattern and confirmation by EDX 

spectral analysis REQUIRED  
 
   c)  NEG. ID. -  ambiguous or unidentifiable SAED patterns: 
    (May classify as Non-Asbestos using EDX spectral analysis if spectrum 

uncharacteristic of asbestos. If indicated as asbestos by EDX analysis, maintain 
NEG. ID. categorization). 

 
   d) Non-Asbestos - positive visual ID of SAED pattern as Non-Asbestos. 
 
  2)  After 0.10 fibers per cc concentration has been obtained:  
 
   a)  Chrysotile - May be identified by either: 
    i)  Visual identification of SAED pattern alone. 
    ii) EDX spectral analysis alone. 
 
 
   b)  Amphibole - May be identified by either: 
    i)  Visual identification of SAED pattern alone. 
    ii) EDX spectral analysis alone. 
 
   c) NEG. ID. - Ambiguous or unidentifiable SAED patterns which also exhibit    

(Must classify by EDX spectral analysis as Non-Asbestos if spectrum 
uncharacteristic of asbestos. If indicated as asbestos by EDX analysis, may 
classify as Chrysotile or Amphibole). 

 
   d) Non-Asbestos - positive visual identification of SAED pattern as Non-

Asbestos, or identification of an asbestiform structure as Non-asbestos by EDX 
analysis which exhibits an ambiguous SAED pattern. 

 
 K) Analyze Asbestiform Structure Diffraction Pattern  
  (following rules in J. above at a minimum): 
 

To obtain a diffraction pattern of an asbestiform structure, refer to the standard 
procedures outlined in the TEM/EDX Operating Procedures Manual, Section VII.  
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Observe the diffraction pattern with a short camera length first, then go to the standard 
diffraction pattern measurement & photographic position and classify as outlined below 
(If a detailed quantitative analysis of a diffraction pattern is required, take a photograph 
and perform diffraction pattern indexing as described in Appendix E - Diffraction 
Pattern Indexing and Mineral Identification).  Place a check mark in the appropriate 
column on the count sheet as to your findings upon completion of diffraction pattern 
analysis.  
 

  1) Chrysotile - When taking a diffraction pattern of chrysotile, make sure the 
goniometer tilt is at 0 degrees.  If fiber is tilted, inter-layer distance measurements 
will not be accurate.  The chrysotile asbestos pattern has characteristic streaks on 
the layer lines other than the central line and some streaking also on the central line.  
There will be spots of normal sharpness on the central layer line and on alternate 
lines (2nd, 4th, etc.).  The repeat distance between layer lines is 0.53 nm and the 
center doublet is at 0.73 nm.  The pattern should display (002), (110), (130) spots: 
distances and geometry should match a chrysotile pattern.   
Semi-quantitative analysis of the inter-layer line distances shall be attempted by 
increasing the diffraction camera length to the standard diffraction pattern 
measurement setting (projector lens free control =16) such that the small scribed 
circle on the main viewing screen is 1.06 nm (twice the inter-layer spacing).  The 
diffraction pattern may be adjusted to ensure that the main beam falls in the center 
of the small scribed circle.  The edge of this circle allows measurement of the inter-
layer row spacing on both sides of the beam. 
 

  2) Amphibole Group (Includes grunerite (amosite), crocidolite, anthophylite, 
tremolite, and actinolite) - Identification of amphibole asbestos is best performed by 
obtaining a zone axis diffraction pattern of the structure with the fiber c-axis (long 
axis) approximately perpendicular to the electron beam (For more information on 
how to obtain and index an amphibole asbestos diffraction pattern, see Appendix E 
- Diffraction Pattern Indexing and Mineral Identification). Amphibole asbestos fiber 
patterns typically show layer lines of very closely spaced dots caused by twinning 
and the common presence of numerous sub-fibers within a fiber.  The repeat 
distance between layer lines is about 0.53 nm when the amphibole crystal is 
oriented with the c-axis perpendicular to the beam.  Streaking in layer lines is 
occasionally present due to other crystal structure defects.  Semi-quantitative 
analysis of the inter-layer lines, which are the same as those in chrysotile, are 
measured as described IV.H.1. above.  Diffraction pattern indexing of an SAED 
pattern of amphibole fibers is required for identification confirmation of at least the 
first amphibole structure, if possible within a sample (See. 

 
  3) Ambiguous - Asbestiform structure diffraction patterns that are incomplete or 

unobtainable, or exhibit diffuse ring patterns. 
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  4) Non-Asbestos - Asbestiform structure diffraction patterns that are obviously non-

asbestos.  Asbestiform structures most commonly encountered include: 
 
   a) Gypsum - Diffraction pattern typically exhibits a high degree of symmetry (it is 

orthorhombic), has streaky line that might be mistaken for chrysotile, however, 
the inter-layer line spacing is different.  Often appears to have alternating bright 
and dim streaky rows. 

 
   b) Tubular Clay Minerals (Halloysite) - Diffraction pattern, if visible, is usually 

weak, only revealing the spots closest to the central beam.  These spots are 
usually arranged in a hexagonal arrangement. 

 
   c) Sepiolite, Attapulgite, Palygorskite - Diffraction patterns are very similar and 

can very easily be mistaken for chrysotile.  The patterns exhibit inter-layer row 
spacings of 0.53 nm, the same as chrysotile, and the patterns are commonly 
streaked.  However, the pattern of spots, when observed closely, is in roughly 
hexagonal, very unlike chrysotile.  To see this difference, the operator must 
look closely at the outer layer lines (2nd, 3rd, & 4th). 

 
   d) Other Unknown Minerals - Diffraction patterns, if obtainable, do not exhibit 

asbestos-like patterns. 
 
 L) Photograph at least one SAED pattern, if possible, of each type of asbestos in each 

sample, and have patterns checked by the manager.  Note photomicrograph number and 
magnification setting in the TEM Log Book.  Note only the number on the count sheet. 

 
 
 M) EDX Analysis (following rules in J. above at a minimum):. 
 
  EDX analysis can be of great use in asbestos analysis.  EDX can be used much more 

frequently than required in H. above, and is discretionary once these requirements have 
been met.  It is often useful to obtain EDX spectra of chrysotile fibers to provide more 
complete documentation.  Also, it is recommended that all Non-Asbestos Structures, and 
Negative ID Designated structures be confirmed by EDX analysis up until the point that 
the remaining such structures are below the 0.010 structures/cc limit.  (See Appendix F - 
"Interpretation of EDX Spectra" for more details on EDX analysis). 

 
  To obtain an EDX spectra of the asbestiform structure, follow the procedures described 

in the TEM/EDX Operators Manual, Section VIII.   
 
  1) Positive EDXA identification of an asbestiform structure as asbestos consists of 

semi-quantitative analysis of the spectra by normalizing all peak heights to Silicon 
which is arbitrarily given a value of 10.  Results of the analysis should give the 
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following combinations of peak heights for asbestos minerals.  Some compositional 
solid solution may alter these values somewhat and introduce minor amounts of 
other chemical components, i.e. Al (Background peaks from the TEM grid and 
sample holder (Cu, Cr, & Zn) are ignored: 

     Na Mg Si Ca Fe 
   chrys  0 5-10 10 0 0 
   trem  0 3-4 10 2-3 <1 
   croc   1-2 1-2 10 0 5-6 
   anth  0 2-4 10 0 1 
   amos  0 1-5 10 0 7-8 
 
  2) These estimated relative peak height values are written into the appropriate columns 

on the count sheet, as well as the indicated fiber identity, if possible. Use of K-
factor corrections, as discussed in Appendix F, can also be helpful in determining 
chemical composition. 

 
  3) Record each spectra on computer disk*, identifying it by the laboratory sample #, 

the Structure #, and a notation as to Fiber Identification, if possible.   
*If many structures of the same type are found on a sample, save only the first four 
spectra of each type. 
 

  4) Print out hard copies of at least one EDX spectrum of each type of asbestos fiber 
(chrysotile or amphibole) or one of the dominant type of non-asbestos fiber, if any. 

 
 N) It is now important to integrate the data obtained above to make a determination 

whether the asbestiform structure is asbestos or not.  If an asbestiform structure 
identified as Ambiguous by SAED analysis, exhibits a definite Non-Asbestos pattern, 
circle the check mark in the Ambiguous column, and place another check mark in the 
Non-Asbestos column.  Also, if the asbestiform structure exhibits a chrysotile 
morphology, has no discernible diffraction pattern, and at least four (4) other chrysotile 
fibers have been identified by SAED, circle the check mark in the ambiguous column 
and place a check mark in the Chrysotile Column. 

 
 O) Analysis of the asbestiform structure is now complete and should be classified in one of 

the four categories discussed above. 
 
 P) Continue traverse until the grid opening is completed. 
 
 Q) If >50 Asbestos Structures are counted in the first grid opening, the analysis may be 

halted upon completion of the grid opening. 
 
 R) If >50 Asbestos Structures are counted after 4 grid openings have been completed, the 

analysis may be terminated upon completion of the fourth grid opening 
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 S) Decrease magnification to setting #1 or to Scan mode and repeat sections B and C above 

until the requisite number of grid openings on the TEM grid have been analyzed and 
analysis has been completed - this may require analyzing the remaining half of the 
indicated grid openings on another grid. 

 
 T) Remove sample when done.  Continue onto second grid of sample if you have not 

already done so. 
 
 

Data Reduction & Report Generation 
   A) Compile Data 
 
  1) Review Count Sheet to insure it is completely filled out. 
  2) Sign and date all pages of report. 
  3) Total fibers on each page.  Calculate the totals for the analysis. 
  4) Calculate the mass of each asbestos structure found on the sample using the 

following formula which assumes the structure is cylindrical in nature: 
     Struc.Mass=Length *  * (Width/2)2 * Fiber Density 
  5) Sum the masses of all the fibers 
  6) Calculate the asbestos structure concentration in Weight% by using the following 

formula: 
 
   Asbestos Weight %=                 Fiber Masses * Total Solution Volume * Filter Area______________         
      Volume Filtered * Area Analyzed * Total Mass of Sample Suspended in Solution  
  
B) Generate Report 
 
  1) Enter or confirm the following data in the SuperBase LabManager sample data 

entry screen (see Appendix G, “TEM Asbestos Analysis Calculation Formulas”): 
 
   a) Client name and contact person 
   b) Job site from which sample was taken 
   c) Date report generated 
   d) Date sample received 
   e) Total samples analyzed 
   f) Client sample number 
   g) Laboratory sample number 
   h) Sample location/description 
   i) Weighing, filtration, and fiber data as required by the method used 
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  2) Generate the report to be delivered to the client (See Appendix J, “Sample TEM 

Analytical Report”). Review the data before delivering the report (see section D, 
“QA/QC Review”). 

 
  3) Prepare a cover sheet for the analytical summary sheets that includes the following 

data (See Appendix I - Sample TEM Bulk Material Analytical Report, and 
Appendix G - TEM Asbestos Analysis Calculation Formulas): 

   
   a) Date report generated 
   b) Client name and contact person 
   c) Job site from which sample was taken 
   d) Client's sample numbers of the analyzed samples 
   e) Total samples analyzed 
   f) Sampling location/description 
   g) Analytical Results as: 
    i) Total asbestos fibers counted by type 
    ii) Concentration of Asbestos in wt.% 
   h) Summary of analytical methods used and any deviations from the prescribed 

methods. 
 
 D) QA/QC Review - Review the report based on the “Report Level” on the Login Report. 

Level 1 is performed on every report by the analyst/authorized signatory, who then signs 
the report. Level 2 review is indicated for select clients or projects, and is conducted by 
both the analyst and laboratory management. Level 2 reports cannot be printed until the 
reviewer enters his password; the reviewer’s signature is then added to the report. 

   
 

Bibliography 
The following references are available in the laboratory and are extremely useful as helps in 
asbestos analysis. 
 
1) Perkin, R.L. & Harvey, B.W., “EPA/600/R-93/116 Method for the Determinaiton of 

Asbestos in Bulk Building Materials”, EPA, 1993. 
 
2) 40 CFR Part 763, "Asbestos Containing Materials in Schools; Final Rule and Notice, 

Appendix A to Subpart E - Interim Transmission ELectron Microscopy Analytical Methods 
-Mandatory and Non-Mandatory - And Mandatory Section to Determine the Completion of 
Response Actions", EPA, 1987. 

 
3) Yamate, G. et al, "Methodolgy for the Measurement of Airborne Asbestos by Electron 

Microscopy", EPA Draft Report, 1984. 
 



 

Standard Operating Procedure 
Transmission Electron  Microscopy Division 

 

Asbestos TEM Labs, Inc. 
TEM Bulk Sample Analysis 

(Modified EPA 600/R-93/116) 

Issue Date: 13 Nov 2008 
Revision: 2 

SOP#: 5-4-2-TEM-03 
Page #: 22 of 28 

 
4) Bailey, R.M. and Hu, Meisheng, “Sludge, Crud and Fish Guts: Creative Approaches to Non-

Standard Asbestos Water Sample Analysis”, ASTM STP 1342, Advances in Environmental 
Measurement Methods for Asbestos, 1998 

 
5) Thomas, G. & Goring, M.M., “Transmission Electron of Materials”, John Wiley & Sons, 

1979. 
 
6) Wenk, H.R. et al, "Electron Microscopy in Mineralogy", Springer-Verlag, 1976. 
 
7) Wicks, F.J. & O'Hanley, D.S., "Serpentine Minerals: Structures and Petrology", Reviews in 

Mineralogy, Mineralogical Society of America, 1988, Chap.5, p.91-167. 
 
8) Gard, J.A., "The Electron Optical Investigation of Clays", Mineralogical Society, London, 

1971. 
 
9) Miller, J.L., "Identification of Selected Silicate Minerals and their Asbestiform Varieties by 

Electron Optical and X-ray Techniques", Norelco Reporter, Dec. 1976, Vol.25, No. 3. 
 
10) Deer, W.A., Howie, R.A., & Zussman, J., "An Introduction to the Rock Forming Minerals", 

Longman, Hong Kong, 1966. 
 
 

Revision History 
 

   Revision Date Revision Notes 
1 19 Sep 2005 Format and Wording 
2 06 Nov 2008 Add prep forms, fix spelling, sig. block 

        
Approved by: 
 
 
 
___________________________   ________ 
R. Mark Bailey, President/Lab Dir.  Date 
 
 
____________________________  ________ 
Lawrence King, Quality Manager  Date 
 
 
 





 

Standard Operating Procedure 
Transmission Electron  Microscopy Division 

 

Asbestos TEM Labs, Inc. 
TEM Bulk Sample Analysis 

(Modified EPA 600/R-93/116) 

Issue Date: 13 Nov 2008 
Revision: 2 

SOP#: 5-4-2-TEM-03 
Page #: 23 of 28 

 
 
Appendix A: Magnification Calibration 

          (Refer to SOP# 5-4-2-TEM-01 Appendix A) 
 
 
 
Appendix B: Camera Constant Calibration  
                     (Refer to SOP# 5-4-2-TEM-01 Appendix B) 
 
 
 
Appendix C: EDX Energy Calibration and Detector Efficiency Checks 
                     (Refer to SOP# 5-4-2-TEM-01 Appendix C) 
 
 
 
Appendix D: TEM Spot Size Measurement  
                      (Refer to SOP# 5-4-2-TEM-01 Appendix D) 
 
 
 
Appendix E: Diffraction Pattern Indexing & Mineral Identification 
                     (Refer to SOP# 5-4-2-TEM-01 Appendix E) 
 
 
 
Appendix F: Interpretation of EDX Spectra  
                     (Refer to SOP# 5-4-2-TEM-01 Appendix F 
 
 
 
Appendix G: TEM Asbestos Analysis Calculation Formulas 
                       (Refer to SOP# 5-4-2-TEM-01 Appendix G) 
 
 

Appendix H: Sample TEM Bulk Material Count Sheet 
 

Appendix I: Sample TEM Bulk Material Analytical Report 
 

Appendix J: Sample TEM Bulk Material Prep Sheet 
 

Appendix K: Ashing/Weighing Data Sheet 
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APPENDIX H 

 
SAMPLE TEM BULK MATERIAL COUNT SHEET 
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APPENDIX I 

 
SAMPLE TEM BULK MATERIAL ANALYTICAL REPORT 
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APPENDIX J 

 
SAMPLE TEM BULK MATERIAL FILTRATION SHEET 

 
 

 
 
Login ID _________________ 

  
 
Date___________________ 

Sample ID Beaker # Weight Dilution 
volume 

Volume 
filtered 
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APPENDIX K 

   
ASHING/WEIGHING DATA SHEET 
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SOP 5-04-2-TEM-04: TEM Water Sample 

Analysis (EPA 100.2)
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Purpose 
To outline the equipment and procedures used by Asbestos TEM Laboratories in the analysis of 
asbestos in water samples by the technique of transmission electron microscopy following 
methodologies found in EPA Method 100.2 and other analytical methods. Its function is to 
ensure that the methods by which the analysis is performed conform to EPA procedures and to 
our own more rigorous and company-specific policies. 
 

Scope / Field of Application 
Drinking water, ground/surface/well water, waste water/effluent, and sludge material that a client 
has requested be analyzed by TEM. 
 

Analytical Hardware Requirements 
A. Apparatus for Sample Preparation 
 Fume hood 
 Ultrasonic bath 
 Ozone generator 
 Quartz pipets 
 Submersible UV lamp 
 Waterproof marker 
 Forceps (tweezers) 
 Graduated pipettes (1, 5, 10 ml), disposable glass 
 25 or 47 mm filter funnel  
 Vacuum pump, trap, & filtration flask 
 25 or 47 mm MCE filters, 0.22 µm and 5 µm  
 HEPA hood 

Plasma Etcher 
Oxygen Tank 
Carbon Coater 
Glass Slides 
Tweezers 
Scalpel 
Razor Blade 
Blank Filter 
Fume Hood 
Petri Dish 
Aluminum Foil 
Wick Washer 
Syringe 

  Copper Grids 
  Grid Storage Box 
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 B. Reagents for Sample Preparation 
  Distilled Water 
  Acetone 
  DMSO or Chloroform 
 
 C. Analytical Equipment 
  Transmission Electron Microscope with EDX spectrometer 
  
 D. Analytical Standard Reference Materials 
  NIST Asbestos PAT Round Reference Sample Sets 
  
 

Sample Preparation Procedures 
Introduction 

The preparation of water samples is more involved than for air samples, but the goal is 
simple: To evenly spread a tiny amount of material (if any) over a filter and prepare that 
filter for analysis just as you would an air sampling filter. The four major errors to be 
avoided are: 

 
A)  Contamination 

Keep in mind that contaminated samples can contaminate the TEM sample prep areas. 
Take special precautions to avoid spilling water, especially water containing a large 
percentage of solids. Sample contamination can come from or go into the air, the sample 
preparation areas, the hands of the person preparing specimens, or in any place where 
prepared TEM grids may be exposed. Water samples are filtered using the same 
glassware as bulk sample suspensions, so be sure filter apparatus is scrupulously clean 
(or brand-new, if disposable). 
 
A laboratory blank is prepared along with each batch of samples, and because they go 
through all the same steps as the regular samples, any type of contamination will most 
likely show up on the blanks. 
 

B)  Organic Contamination 
Water is particularly subject to microbial growth and biofilm development, which can 
trap asbestos fibers and generate false negatives. Water samples are required to be kept 
cold during shipping and before filtration, and must be filtered within 48 hours of 
collection. If samples are held for longer than this, or if there is any other reason to 
suspect microbial contamination or presence of a biofilm, the sample must be sterilized 
with ultraviolet light and purged of organics by oxidation with ozone. This procedure is 
discussed below 
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C)  Sample Interchange 

If two samples are mistaken for each other in any part of the sample prep process, huge 
problems can result. Label all materials clearly and when preparing many samples, work 
in some logical order. 
 

D)  Improper Sampling 
Water samples can settle. Shaking and ultrasonication are both necessary to suspend 
analytes. 

 
Quality versus Speed. 

RELAX. The prep process takes a while, and when you run several samples in a      batch, 
concentration is the key. Label everything. 

 
Preparation Procedures 

The water sample prep area should be separate from the areas used for bulk sample or air 
sample preparation to avoid possible cross contamination. 
 
A) Pre-Filtration 

1) Cleanliness and Contamination Control 
The work area should be thoroughly cleaned with fiber-free water, and all glassware 
and preparation utensils should be cleaned thoroughly in order to minimize the 
possibility of specimen contamination. Frequent blanks should be run with fiber-free 
water to check cleanliness of the apparatus. 
 

2) Disposable plastic filter funnels may be used instead of glass in this procedure. When 
glass filter funnels are used, the mating surface of the upper reservoir component of 
the filtration apparatus (the funnel) should be dried by shaking off any surplus water 
and draining on paper towel or tissue. 
 

3) Remove water samples from refrigerator and thoroughly clean exterior of sample 
container with distilled fiber-free water. After cleaning, shake the sample container 
vigorously by hand, then place container into an ultrasonic bath and ultrasonicate for 
15 minutes. Immediately after ultrasonication, shake by hand again, and pour an 
aliquot of the water sample into a clean glass beaker (i.e. 250m1) from which the 
water to be filtered will be drawn. 

 
B) Ozone/UV Treatment 

1) The oxidation apparatus must be operated under an exhaust hood. A cylinder of 
compressed oxygen is connected to the inlet of the ozone generator; adjust the 
pressure regulator so that the ozone generator’s pressure gauge reads 10 psi. The 
outlet leads through a flow meter to a pipet tip which is placed in the sample bottle.  
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2) Place each sample bottle in the ultrasonic bath for 15 minutes. Mark the level of liquid 

in each sample bottle using a waterproof marker. Wash a quartz pipet thoroughly and 
attach to the ozone supply. Suspend the pipet in the sample so that the tip is close to 
the bottom of the bottle. Wash the UV lamp and immerse in the sample prior to 
turning the power supply on.  

 
3) At an ozone concentration of 60 mg/L (4% in oxygen), adjust flow to approximately 1 

liter per minute. Treat for 3 hours. At other ozone concentrations, adjust the oxidation 
time so that each sample receives about 10g of ozone. Gas flow should be sufficient to 
produce a mixing action without splashing sample out of the bottle.  

 
4) When oxidation is complete, remove the UV lamp and quartz pipet, recap the bottle 

and sonicate for 15 minutes. If the water level has fallen, add known fiber-free water 
to bring it back to the original level marked on the bottle. Sonicate for 15 minutes. 
Proceed with removal of aliquot and filtration immediately. 

 
C) Filtration 

1) The sample must be filtered in the laboratory within 48 hours of collection. If this is 
not possible, the samples must be treated with ozone and UV light in ire original 
sample container to breakdown contaminants of microbial origin. The sample may be 
filtered onto a 0.1µm or 0.22µm MCE filter or a 0.1µm polycarbonate nucleopore 
filter, depending on the client’s requirements. 

 
2) Assemble an unused disposable plastic filter funnel unit. Ensure that the coarse filter 

support pad is inserted with the round surface UP and the flatter side DOWN. Fit the 
unit with a properly sized neoprene one-hole stopper, and attach the assembly to the 
1000 mL vacuum flask. Expose the filtration base and turn on the vacuum. The upper 
surface of the filtration base must be dry before the membrane filters are installed. Wet 
the top of the filter support and place a 5 um MCE filter centered on to it as backing 
filter. Then place either a 0.22µm MCE filter  or a 0.1 µm polycarbonate filter (shiny 
side up), on top of the backing filter. If the filter becomes folded it must be discarded 
and replaced by another filter. Check for bubbles occurring under or between the 
filters which will be visible as whitish areas in contrast to a general grey wet color of 
the filter. The funnel should be positioned on the filters and firmly clamped, taking 
care not to disturb the filters. The vacuum should not be released until the filtration 
has been completed. 

 
3) Add the required volume of sample water to the filtration funnel. Disposable glass 

pipettes provide a means of measuring the required sample volume without 
introducing problem of sample cross-contamination. Clean glass graduated cylinders 
may be used for larger sample volumes. No aliquot less than 1 mL should be taken 
from the original sample. The minimum volume that should be filtered is 10 mL for a 
25 mm diameter filter, or 50 mL for a 47 mm diameter filter. If it is necessary to filter 
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aliquots less than these volumes, the aliquots should be brought up to these levels with 
fiber-free water and shaken vigorously before filtration 

 
4) A process blank sample consisting of fiber-free water should be run before the first 

field sample. The quantity of water should be 10 mL for a 25 mm diameter filter and 
50 mL for a 47 mm diameter filter. 

 
5) Turn on the vacuum pump and let the vacuum slowly draw the water through the filter. 

Add water to the reservoir as necessary, but never let the water level in the reservoir 
fall move than 1/2 inch below the top rim as turbulence caused by adding water at 
lower levels may disturb fibers that have settled onto the filter causing an uneven 
distribution. 

 
6) Let vacuum run until all water as been filtered, then turn off vacuum. 
 
7) After filtration, disassemble the filtration apparatus and remove the filters with clean 

forceps. Carefully separate the working filter from the backing filter and discard the 
backing filter. Place the working filter in a pre-cleaned disposable petri dish and cover. 
Place the cover loosely over the dish to limit any deposition of dust onto the filter. Dry 
the filter under a heat lamp for a short time before closing the petri dish completely.  

 
8) Prep the filter for TEM using the standard “air” filter technique found in SOP 5-04-2-

TEM-01 “TEM Air Sample Analysis.” 
 

Instrument Checks and Calibrations 
Proper operation and calibration of the TEM/EDX system is imperative for accurate 
analytical results to be obtained.  Therefore, it is necessary that the TEM/EDX system be 
regularly checked, aligned and calibrated as outlined below. A quarterly worksheet is used 
to maintain the required schedule; this worksheet is available as Appendix J to SOP 5-04-2-
TEM-01 “TEM Analysis – AHERA/NVLAP Method.” 
 

 A) System Check - Daily for every analyst. 
Notation of proper system functioning should be done at least once per day per analyst 
before proceeding with analysis.  These checks include, but are not limited to: water 
pressure, vacuum level, accelerating voltage, image fluctuations, and unusual noises (i.e. 
popping noises due to arcing in filament housing, hissing due to vacuum leaks, etc.)  
The laboratory supervisor should be notified immediately if any problems occur which 
are not rectifiable before analysis can proceed. 

 
 B) Alignment check - Daily 
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 C) Magnification Calibration - Monthly, and/or after every maintenance operation 

involving the electron optical lenses, pole pieces, or electron gun.  (For 
Magnification Calibration procedures, See Appendix A) 

  Compare calibration to last four calibrations- look for >1% variation 
 
 D) Camera Constant Calibration - Weekly 
  (For Camera Constant Calibration procedures, see Appendix B) 
 
 E) Energy Dispersive X-ray Calibration - Daily, if the unit is used 
  Collect and save one (1) EDX spectra of a copper grid bar at the beginning of the day 

before performing any other EDX work.  Verify that the copper K alpha peak, and L 
alpha peak occur within + 10eV of the proper energy channels (Cu K-alpha=8.0415 
KeV, and L-alpha=.928KeV) by using the "compute centroid" function under the ROI 
menu.  See Appendix C if copper peaks are misaligned.  Also inform the laboratory 
supervisor before proceeding with EDX analysis.  Procedures for calibrating the EDX 
are also contained in the HNU System 5000 Operator's Manual.  (Calculation of K-
factors is also discussed in Appendix C).  

 
 F) TEM Beam Dose/Chrysotile Damage Calibration - Quarterly  
  At least once each year, 10 chrysotile fibers on a laboratory known standard material 

(preferably an NIST standard) will be analyzed to calibrate the beam dose/damage to the 
chrysotile fibers.  These fibers will be single chrysotile fibrils > 1 um in length.  It is 
required that these fibers exhibit stable diffraction patterns while under the electron 
beam for at least 15 seconds.  Failure of the TEM system to attain such levels of 
diffraction pattern longevity shall result in modifications of the methods and/or TEM 
system so that the required level is met. 

 
 G) Spot Size Calibration - Quarterly 
  At least once every six months, the spot size will be calibrated at the maximum 

Condenser Lens 1 current to document the minimum TEM spot size.  This is performed 
according to the procedures outlined in Appendix D and the included excerpt from D.B. 
Williams, "Practical Analytical Electron Microscopy in Materials Science", pgs. 34-35. 

 
 H) Mechanical Stage Translational Reproducibility - Annually 

At least once each year check the mechanical X-Y TEM sample holder translational 
motion.  Do this by precisely locating a particle, then moving a large distance in the x 
direction, then exactly 5.0 microns in the y direction.  Move back toward the starting 
area in the x direction, then move exactly 5.0 microns back to the starting point in the y 
direction.  See how much drift has occurred in the y direction from this maneuver.  
Repeat with the x and y directions reversed, to test drift in the other direction. 
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Pre-analysis Data Recording 

Before proceeding with the TEM analysis, be sure that the instrumentation checks and 
calibrations described above have been completed. 
 

 A) Review Log-In Sheet Data to insure the data entered into it is the same as that on the 
Chain-of-Custody sheet. 

 
 B) Record all pertinent information onto a new sample analysis Count Sheet (See Appendix 

H - Sample TEM Water Sample Count Sheet) including: 
 
  1) Laboratory sample no. 
  2) Client sample no. 
  3) TEM instrument identification 
  4) Analytical operating magnification 
  5) TEM accelerating voltage 
  6) Filter type (usually 0.1 µm) 
  7) Active filter area 
  8) Filtered volume in ml 
  9) Average grid opening area 
  10) Any pertinent comments or notations 
  11) Date of analysis 
 
 C) Calculate the number of grid openings (GOTOTAL) needed to achieve to the desired 

analytical sensitivity of <0.2 MFL: 
 

 AVGOTOTAL  /1.20  
 
  Where  V = the total filtered water volume in ml 
  and  A = the average grid opening area in mm2 
 
 D) Enter Lab Sample ID #, Client Sample ID #, and other pertinent information into TEM 

Log-Book and the QC Sample Tracking Worksheet. 
 

Preliminary Grid Assessment Rules 
 A) Remove first TEM grid to be analyzed from grid box with tweezers being careful not to 

drop or destroy the grid. 
 
 B) Place the TEM grid into the single tilt sample holder such that the carbon coat and shiny 

side of the grid are facing down with respect to the sample holding clasp.  In the TEM, 
the shiny side and carbon coat will then face upward.  The rim of the grid has a mark 
punched into it; rotate the grid so that this mark is farthest away from you and the grid 
bars are parallel to the sides of the sample holder. 
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 C) Place sample holder into TEM. 
 
 D) Perform initial grid assessment in Low Mag mode (300X - 1000X) so that complete grid 

openings can be inspected.   
 
 E) Cursorily scan at least 10 grid openings. Reject grid for TEM analysis if the following 

criteria are met: 
 
  1) Less than 70% of the grid openings covered by the replica are intact. 
  2) The replica is folded or doubled. 
  3) The replica is too dark or has obviously visible filter structure because of 

incomplete dissolution. 
  4) The grid is too heavily loaded to obtain an accurate count. 
  5) The distribution of structures on the grid is obviously not uniform. 
 
       F) If a grid appears acceptable for analysis, find the center mark.  The center mark is 

asymmetrical, with a different tab shape sticking out into each quadrant of the grid. The 
large tab with the right angle should be in the upper right quadrant (Scan mode, setting 
#1, not CAL setting).  This orientation also applies for MAG setting, setting #1.  With 
this orientation, the grid openings are identified in a simple X-Y coordinate system as 
shown below.           

 

XX

Y

Y

( 2 , 3 )

( 2 , 3 )

Marker Tab

Illustrated TEM Grid Square Identification 

( 4 , 1 )

( 3 , 3 )
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 G) Choose a grid opening without regard to its loading (except that the loading cannot be 

much higher or lower than the average for the entire grid), record its X-Y coordinates, 
and then center it on the screen by means of the translation knobs. 

 
 H) Change to mag mode (Rotate inner Magnification knob to position M.) at a setting of #1 

to 4 - approx. 1,000X.  Beware that if the intermediate lens is misaligned, changing from 
scan to mag mode may shift the image by as much as a whole grid opening. 

 
 I) Cursorily scan grid opening. Accept grid opening for TEM analysis only if: 
  1) it has <5% holes 
  2)  it has relatively uniform loading 
  3)  it has <25% coverage with particulate matter 
  4)  it has <5% fully obscured sections of undissolved filter material 
 
 J) If grid opening appears acceptable, increase mag to 10,000 to 20,000X and begin 

detailed analysis as described below. 
 
 K) Use at least three grids from each filter to obtain the necessary number of grid openings 

or structures to reach the required analytical sensitivity. 
 
 L) Attempt to choose grid openings such that they are evenly distributed on the grid, i.e. 

spaced more than four grid opening widths apart.  Do not choose adjacent grid openings.   
 
 

Detailed Grid Opening Analysis 
 A) Move to the lower left corner of the grid opening.  Make sure the Objective Aperture is 

in to increase image contrast. 
 
 B) Make a series of parallel vertical traverses across the grid opening using the primary 

translational directions of the TEM stage as shown in (A) &/or (B) below.  Always use 
just one translator when you move the stage so that motions will always be either 
parallel or 90o to each other. When moving from one scan row to the next, move in 
increments of 90% of one large scribed viewing area.  Note that on some occassions, as 
shown in the second rows from the right and left in (B) below, it is necessary to move in 
both directions on the same traverse to insure no areas of the grid are missed. 

 
 
 
 
 
 
     (A)       (B) 
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Start

End

Start

End

 
 C) While traversing the grid opening watch for asbestiform structures. 

(An "asbestiform structure" is any individual particle, or continuous grouping of 
particles, in which a fiber is detected having all of the following characteristics: 

 
  1)  greater than 3:1 length to width aspect ratio 
  2)  greater than 10 microns in length 
  3)  substantially parallel sides  
 
  When such an asbestiform structure is observed, immediately defocus the electron beam 

to avoid destroying the ability of the fiber to give a good diffraction pattern. 
 
 D) Remember the screen location with respect to potential asbestiform structure and move 

the particle so that it is centered on the screen.  THIS IS VERY IMPORTANT SO 
THAT WHEN YOU HAVE FINISHED LOOKING AT THE PARTICLE, YOU CAN 
GET BACK TO THE PROPER TRAVERSE ORIENTATION AND NOT MISS OR 
DUPLICATE ANY ASBESTIFORM STRUCTURE ANALYSES. 

 
 E) For most particles, it is quite obvious whether it meets the above criteria.  However, in 

some cases when very short fibers approximately 10 um in length are observed, or when 
a fiber is close to the 3 to 1 aspect ratio (i.e. short amphiboles, gypsum), it is necessary 
to very carefully measure both the length and width of the fibers before proceeding with 
the analysis.   

 
Use the scribed circles on the TEM viewing screen (At 18,000X the inner circle is 0.5 
um diam. and the outer circle is 5.0 um) to assess whether the particle meets the above 
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criteria.  Save time, effort and accuracy by measuring questionable asbestos structures 
first rather than doing a detailed selected area diffraction and EDX analysis only to then 
measure the particle and find out it doesn't qualify as an asbestos structure. 
 

F) Examine the grid openings at 10-20,000X magnification. Record the length and width of 
any grouping of particles in which an asbestos fiber with an aspect ratio $3:1 and a 
length greater than 10 μm is detected. 

 
1) Fiber. A structure having a minimum length greater than 10 μm and an aspect ratio 

(length to width) of 3:1 or greater and substantially parallel sides without rounded 
ends. 

2) Count an asbestos bundle >10 μm long as a single fiber. Assign a length equal to the 
maximum length of any fiber within the bundle. If the bundle has stepped sides 
assign a width equal to an estimate of the mean width of the bundle. 

3) Count a matrix as a single fiber if it contains a fiber or fibers, meeting the length and 
aspect ratio requirements, with one free end and the other end embedded in or 
hidden by a particulate. If two ends are visible which appear to be the ends of a 
single fiber, the distance between the two ends is measured. If only one end of the 
fiber is visible, the fiber will be assigned a length equal to twice its visible length, 
except where this would place the concealed end outside of the particle. In this case, 
the length will be recorded as the visible length plus the diameter of the portion of 
the particle at the point of the fiber intersection. If the structure is too complex to be 
dealt with in this manner, record the overall dimensions of the structure but do not 
include it in the fiber count. 

4) Count and record as single fibers the individual fibers visible with a cluster as long 
as they meet the fiber definition. If the aggregate is too complex, record the overall 
dimensions but do not include it in the fiber count. 

5) Fibers which intersect the top and left sides of the grid opening are counted and 
recorded as twice their visible length. Fibers intersecting the bottom and right sides 
of the grid opening are not recorded. 

6) Count only one end of the fiber to avoid the possibility of counting a single fiber 
more than once. 

 
 G) Make a notation on the count sheet regarding: 
 
  1) The Structure Number - each structure found is given a unique sequential number 

starting at 1 
 
  2) The Type of Structure - Fiber, Bundle, Cluster or Matrix as indicated according to 

the Asbestiform Structure Classifications in Section F. 
 
 3) Measure Structure Length and Width and note these dimensions in the appropriate 

column on count sheet. 
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 H) Perform a preliminary particle ID by viewing the morphology of the fiber. Make a 

notation on the count sheet of your findings; if questionable, put in a question mark.  It 
is often helpful to use the binocular microscope attachment to look closely at the fiber to 
look for fine scale detail.   

 
  1) Chrysotile asbestos - commonly has distinctive, though not entirely unique, central 

tubular canals.  Single fibrils occur quite commonly with fiber widths of 0.1 to 0.05 
um in diameter, and with aspect ratios of 20 to 1 or greater. Note tubular 
morphology. 

 
  2) Amphibole asbestos - typically much thicker in diameter (0.2 to 0.5 um) than 

chrysotile and also typically exhibits 20 to 1 or greater aspect ratios.  It also 
commonly exhibits irregular, dark, criss-crossing thickness fringes cutting across 
the fiber.  Twinning may also be observed. 

 
  3) Fiberglass - often appears similar to amphibole asbestos, but without thickness 

fringes. One quick trick that can be used to tell if a fiber is crystalline (fiberglass is 
not), is to watch the structure for dark and light flashes as the crystal is tilted with 
the goniometer stage when the objective aperture is in). 

 
  4) Organic structures - Commonly have irregular borders and distort severely under 

the electron beam. 
 
  5) Tubular clay minerals (i.e. Halloysite) - can appear similar to chrysotile and exhibit 

a tubular morphology.  However, these materials are typically irregular tubes with 
portions of the tube structure severely disrupted.  They also commonly exhibit 
lower contrast in the viewing mode. 

 
 I) Analyze Asbestiform Structure Diffraction Pattern (See Appendix E) 
 

To obtain a diffraction pattern of an asbestiform structure, refer to the standard 
procedures outlined in the TEM/EDX Operating Procedures Manual, Section VII. 
Observe the diffraction pattern with a short camera length first, then go to the standard 
diffraction pattern measurement & photographic position and classify as outlined below 
(If a detailed quantitative analysis of a diffraction pattern is required, take a photograph 
and perform diffraction pattern indexing as described in Appendix E - Diffraction 
Pattern Indexing and Mineral Identification).  Place a check mark in the appropriate 
column on the count sheet as to your findings upon completion of diffraction pattern 
analysis.  
 

  1) Chrysotile - When taking a diffraction pattern of chrysotile, make sure the 
goniometer tilt is at 0 degrees.  If fiber is tilted, inter-layer distance measurements 



 

Standard Operating Procedure 
Transmission Electron  Microscopy Division 

 

Asbestos TEM Labs, Inc. 
TEM Water Sample Analysis 

(EPA 100.2) 

Issue Date: 13 Nov 
2008 

Revision: 0 
SOP#: 5-4-2-TEM-04 

Page #: 13 of 24 

 
will not be accurate.  The chrysotile asbestos pattern has characteristic streaks on 
the layer lines other than the central line and some streaking also on the central line.  
There will be spots of normal sharpness on the central layer line and on alternate 
lines (2nd, 4th, etc.).  The repeat distance between layer lines is 0.53 nm and the 
center doublet is at 0.73 nm.  The pattern should display (002), (110), (130) spots: 
distances and geometry should match a chrysotile pattern.   

 
Semi-quantitative analysis of the inter-layer line distances shall be attempted by 
increasing the diffraction camera length to the standard diffraction pattern 
measurement setting (projector lens free control =16) such that the small scribed 
circle on the main viewing screen is 1.06 nm (twice the inter-layer spacing).  The 
diffraction pattern may be adjusted to ensure that the main beam falls in the center 
of the small scribed circle.  The edge of this circle allows measurement of the inter-
layer row spacing on both sides of the beam. If a good diffraction pattern is 
observed, the fiber is listed as CD - Chrysotile SAED Pattern. 
 

  2) Amphibole Group (Includes grunerite (amosite), crocidolite, anthophylite, 
tremolite, and actinolite) - Identification of amphibole asbestos is best performed by 
obtaining a zone axis diffraction pattern of the structure with the fiber c-axis (long 
axis) approximately perpendicular to the electron beam (For more information on 
how to obtain and index an amphibole asbestos diffraction pattern, see Appendix E 
- Diffraction Pattern Indexing and Mineral Identification). Amphibole asbestos fiber 
patterns typically show layer lines of very closely spaced dots caused by twinning 
and the common presence of numerous sub-fibers within a fiber.  The repeat 
distance between layer lines is about 0.53 nm when the amphibole crystal is 
oriented with the c-axis perpendicular to the beam.  Streaking in layer lines is 
occasionally present due to other crystal structure defects.  Semi-quantitative 
analysis of the inter-layer lines, which are the same as those in chrysotile, are 
measured as described above.  Diffraction pattern indexing of an SAED pattern of 
amphibole fibers is required for identification confirmation of at least the first 
amphibole structure, if possible within a sample. Fibers identified as amphibole by 
SAED must be subjected to EDX analysis as discussed below. 

 
  3) Ambiguous - Asbestiform structure diffraction patterns that are incomplete or 

unobtainable, or exhibit diffuse ring patterns. EDX fibers, if still unidentifiable, are 
labeled as UF - Unidentifiable Fiber. 

 
  4) Non-Asbestos - Asbestiform structure diffraction patterns that are obviously non-

asbestos.  Check by diffraction or EDX; label as NAM - Non-Asbestos Mineral. 
Asbestiform structures most commonly encountered include: 
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   a) Tubular Clay Minerals (Halloysite) - Diffraction pattern, if visible, is usually 

weak, only revealing the spots closest to the central beam.  These spots are 
usually arranged in a hexagonal arrangement. 

 
   b) Sepiolite, Attapulgite, Palygorskite - Diffraction patterns are very similar and 

can very easily be mistaken for chrysotile.  The patterns exhibit inter-layer row 
spacings of 0.53 nm, the same as chrysotile, and the patterns are commonly 
streaked.  However, the pattern of spots, when observed closely, is in roughly 
hexagonal, very unlike chrysotile.  To see this difference, the operator must 
look closely at the outer layer lines (2nd, 3rd, & 4th). 

 
   c) Other Unknown Minerals - Diffraction patterns, if obtainable, do not exhibit 

asbestos-like patterns. 
 
 J) Photograph at least one SAED pattern, if possible, of each type of asbestos in each 

sample, and have patterns checked by the manager.  Note photomicrograph number and 
magnification setting in the TEM Log Book.  Note only the number on the count sheet. 

 
 
 K) EDX Analysis (following rules in J. above at a minimum):. 
 
  EDX analysis can be of great use in asbestos analysis.  EDX must be used on 

asbestiform fibers that are not identified by SAED as chrysotile, or which by 
morphology are obviously non-asbestos. However, EDX can be used much more 
frequently than required. It is often useful to obtain EDX spectra of chrysotile fibers to 
provide more complete documentation. (See Appendix F - "Interpretation of EDX 
Spectra" for more details on EDX analysis). 

 
  To obtain an EDX spectra of the asbestiform structure, follow the procedures described 

in the TEM/EDX Operators Manual, Section VIII.   
 
  1) Positive EDXA identification of an asbestiform structure as asbestos consists of 

semi-quantitative analysis of the spectra by normalizing all peak heights to Silicon 
which is arbitrarily given a value of 10.  Results of the analysis should give the 
following combinations of peak heights for asbestos minerals.  Some compositional 
solid solution may alter these values somewhat and introduce minor amounts of 
other chemical components, i.e. Al (Background peaks from the TEM grid and 
sample holder (Cu, Cr, & Zn) are ignored: 

     Na Mg Si Ca Fe 
   chrys  0 5-10 10 0 0 
   trem  0 3-4 10 2-3 <1 
   croc   1-2 1-2 10 0 5-6 
   anth  0 2-4 10 0 1 
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   amos  0 1-5 10 0 7-8 
 
  2) These estimated relative peak height values are written into the appropriate columns 

on the count sheet, as well as the indicated fiber identity, if possible. Use of K-
factor corrections, as discussed in Appendix F, can also be helpful in determining 
chemical composition. 

 
  3) Record each spectra on computer disk*, identifying it by the laboratory sample #, 

the Structure #, and a notation as to Fiber Identification, if possible.   
*If many structures of the same type are found on a sample, save only the first four 
spectra of each type. 
 

  4) Print out hard copies of at least one EDX spectrum of each type of asbestos fiber 
(chrysotile or amphibole) or one of the dominant type of non-asbestos fiber, if any. 

 
  5) For Quantitative EDX analysis, It is necessary to acquire a spectrum for a sufficiently 

long period that the background-subtracted silicon Ka peak integral exceeds 10000 
counts. To determine composition, the following formula is used: 

 
K(ASi)  II  /CC SiASiA   

 
   where A represents the element of interest, C is the concentration of element in 

weight percent, I is the counts in the peak integral after the background counts have 
been removed, K is K-Factors which are obtained by the method described in 
Appendix C. 

 
 L) It is now important to integrate the data obtained above to make a determination 

whether the asbestiform structure is asbestos or not. At first, for each asbestiform fiber, 
classify it according to the classification described in the following two sections a) and 
b). Record the appropriate classification on the data sheet. 

 
  a) Classification of Fibers with Tubular Morphology: 

1) TM - Tubular Morphology not sufficiently characteristic for classification as 
chrysotile 

2) CM - Chracteristic Chrysotile Morphology 
3) CD - Chrysotile SAED pattern 
4) CQ - Chrysotile composition by Quantitative EDX 
5) CMQ - Chrysotile Morphology and composition by Quantitative EDX 
6) CDQ - Chrysotile SAED pattern and composition by Quantitative EDX 
7) NAM - Non-Asbestos Mineral 
 

  b) Classification of Fibers without Tubular Morphology: 
1) OF - Unidentified Fiber 
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2) AD - Amphibole by random orientation SAED ( shows layer pattern of 0.53 nm 

spacing) 
3) AX - Amphibole by qualitative EDX. Spectrum has elemental components 

consistent with amphibole 
4) ADX - Amphibole by random orientation SAED and Qualitative EDX 
5) AQ - Amphibole by Quantitative EDX 
6) AZ - Amphibole by one Zone Axis SAED 
7) ADQ - Amphibole by random orientation SAED and Quantitative EDX 
8) AZQ - Amphibole by one Zone Axis SAED pattern and Quantitative EDX 
9) All - Amphibole by 2 Zone Axis SAED patterns w/ consistent inter-axial angle 
10) AllQ - Amphibole by two Zone Axis SAED pattern with consistent inter-axial 

angle and Quantitative EDX 
11) NAM - Non-Asbestos Mineral 
 

 M) After identifying the fiber according to the designations above, continue traverse 
identifying each fiber as it appears until the grid opening is completed. 

 
 N) Go on to analyze next grid opening in series unless one of the following stopping rules 

is met: 
  1) Analysis may be terminated at the completion of the grid opening during 

examination of which an analytical sensitivity of 0.2 MFL is achieved, or at the 
completion of the grid opening which contains the 100th asbestos fiber over 10 um 
in length, whichever occurs first. 

  2) A minimum of 4 grid openings must be counted, even if this results in counting 
more than 100 asbestos fibers over 10 urn in length. 

  3) The grid openings examined should be drawn about equally from a minimum of 
three specimen grids. 

 

Data Reduction & Report Generation 
 A) Compile Data 
 
  1) Review each Count Sheet to insure it is completely filled out. 
  2) Sign and date all pages. 
  3) Total fibers on each page.  Calculate the totals for the analysis. 
 
 B) Confirm Calculation of the Mean and Confidence Interval of the fiber Concentration: 
 
  1)  Fiber counting data will be reported as follows: 
 
 
   No fibers detected  
   The Value will be reported as less than 369% of the concentration equivalent to one 

fiber. 
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   1 to 4 fibers 
   When 1 to 4 fibers are counted, the result will be reported as less than the 

corresponding upper 95% confidence limit (Poisson) 
 
   5 to 30 fibers 
   Mean and 95% confidence intervals will be reported on the basis of the Poisson 

assumption. 
 
   More than 30 fibers 
   When more than 30 fibers are counted, both the Gaussian 95% confidence interval 

and the Poisson 95% confidence interval will be calculated. 
   The larger of these 2 intervals will be selected for data reporting. 
   When the Gaussian 95% confidence interval is selected for data reporting, the 

Poisson interval will also be reported. 
 
  2) When the Gaussian 95% Confidence Interval is required, the estimated sample 

variance S2 is first calculated: 

   12

1

2  knpnS ii

k

 

 
  where: 
   ni = Number of fibers on the i'th grids opening 
   n = Total number of fibers found in k grid openings 
   pi = Fraction of the total area examined represented by the i'th grid 

opening 
   k = Number of grid opening 
 
  For the 95% Gaussian confidence interval, the value of t is obtained from tables for 

(k-1) degrees of freedom. If the mean value of fiber count is calculated by n / k, the 
upper and lower values of the 95% confidence interval are given by: 

ts/kn/k  n u   
ts/kn/k  n u   

 
   where: 
     nu = Upper 95% confidence limit nl = Lower 95% confidence limit 
     s = Standard deviation 
     k = Number of grid openings 
 
   The 95% poisson confidence intervals are obtained from Table for Confidence 

limits for the expectation of a Poisson variable. 
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  3) The fiber concentration in MFL which corresponds to counting of one fiber is given 

by: 
   1000 VARAC Df  

   where: 
 
     Af = Effective filtration area of filter membrane in mm2 used for filtration 

of liquid sample 
     A = Total area examined in mm2 
     V = Original volume of sample filtered in ml 
     RD = Dilution ratio of original sample 
    The mean concentration in MFL is obtained by multiplying the mean number of 

fibers per grid opening by k x C. To obtain the upper and lower 95% confidence 
limits for the concentration in MFL multiply the values nu and ni by k x C. 

 
 B) Generate Report 
  
  1) Enter or confirm the following data in the SuperBase LabManager sample data 

entry screen (see Appendix G, “TEM Asbestos Analysis Calculation Formulas”): 
 
   a) Client name and contact person 
   b) Job site from which sample was taken 
   c) Date report generated 
   d) Date sample received 
   e) Total samples analyzed 
   f) Client sample number 
   g) Laboratory sample number 
   h) Sample location/description 
   i) Type of filter (0.1 um Polycarbonate) 
   j) Filtration diameter 
   k) Filtration area 
   1) Total filtered water volume 
   m) Total asbestos structures <10 um counted: "<10 um" 
   n) Total asbestos structures >10 um counted: ">10 um" 
   o) Total chrysotile asbestos structures counted: "Chrys" 
   p) Total amphibole asbestos structures counted: "Amph" 
   q) Total Neg. ID asbestiform structures counted: "Neg. ID" 
   r) Total Non-Asbestos asbestiform structures counted: "Non-Asbestos" 
   s) Calculated asbestos structure concentration, "Conc. <10 um" in MFL 
   t) Calculated asbestos structure concentration, "Conc. >10 um" in MFL 
   u) Calculated asbestos structure concentration, "Conc. Total", in MFL 
   v) Comments including whether asbestos was found or not, degree of particulate 

loading, and notation of any photomicrograph numbers. 
   w) TEM magnification used during analysis 
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   x) Total number of grid openings scanned: "GOTotal" 
   y) Average grid opening area of the TEM sample grid used: "GOArea" 
   z) Total analytical scan area: "ScanArea = "GOTotal" * "GOArea" 
   aa) Analytical sensitivity "Sens.MFL" in MFL 
   ab) Upper and Lower 95% Confidence intervals in MFL 
   ac) Notation key for abbreviations used in the report 
   ad) Initials of analyst and reviewer (see section D, “QA/QC Review”). 
 
  2) Generate the report to be delivered to the client (See Appendix J, “Sample TEM 

Analytical Report”). Review the data before delivering the report (see section D, 
“QA/QC Review”). 

 
  3) Prepare a cover sheet for the analytical summary sheets that includes the following 

data: 
   
   a) Date report generated 
   b) Client name and contact person 
   c) Job site from which sample was taken 
   d) Client's sample numbers of the analyzed samples 
   e) Total samples analyzed 
   f) Sampling location/description 
   g) Filtered water volume in ml. 
   h) Brief data summary including: 
    i) Results for each sample in MFL (Million Fibers per Liter) 
    ii) Detection limit (Analytical sensitivity) in MFL 
    iii) 95% Confidence Interval 
   i) Summary of analytical methods used and any deviations from the prescribed 

methods. 
 
 C) QA/QC Review - Review the report based on the “Report Level” on the Login Report. 

Level 1 is performed on every report by the analyst/authorized signatory, who then signs 
the report. Level 2 review is indicated for select clients or projects, and is conducted by 
both the analyst and laboratory management. Level 2 reports cannot be printed until the 
reviewer enters his password; the reviewer’s signature is then added to the report. 
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Appendix A: Magnification Calibration 

          (Refer to SOP# 5-4-2-TEM-01 Appendix A) 
 
 
 
Appendix B: Camera Constant Calibration  
                     (Refer to SOP# 5-4-2-TEM-01 Appendix B) 
 
 
 
Appendix C: EDX Energy Calibration and Detector Efficiency Checks 
                     (Refer to SOP# 5-4-2-TEM-01 Appendix C) 
 
 
 
Appendix D: TEM Spot Size Measurement  
                      (Refer to SOP# 5-4-2-TEM-01 Appendix D) 
 
 
 
Appendix E: Diffraction Pattern Indexing & Mineral Identification 
                     (Refer to SOP# 5-4-2-TEM-01 Appendix E) 
 
 
 
Appendix F: Interpretation of EDX Spectra  
                     (Refer to SOP# 5-4-2-TEM-01 Appendix F 
 
 
 
Appendix G: TEM Asbestos Analysis Calculation Formulas 
                       (Refer to SOP# 5-4-2-TEM-01 Appendix G) 
 
 

Appendix H: Sample TEM Water Sample Count Sheet 
 

Appendix I: Sample TEM Water Sample Analytical Report 
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APPENDIX H 

 
SAMPLE TEM WATER SAMPLE COUNT SHEET 
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APPENDIX I 
 

SAMPLE TEM WATER SAMPLE ANALYTICAL REPORT 
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Attachment 10a 

 
Photo of fume hood where 

TEM samples are now prepared
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Attachment 10b 

 
Photo of sharps/slide container for disposal of 

TEM sample prep slides
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Attachment 11 

 
Calibration log cover & pages:  

Example for TEM #1 Philips EM-300







 
 
 
 
 
 
 
 

 
Asbestos TEM Laboratories, Inc. 

 
 
 
 

 

 

 
Attachment 12a 

 
Libby-type amphibole characterization study
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Attachment 12b 

 
Representative spectrum of SW01TR1#1
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Attachment 12c 

 
Representative spectrum of SW21281#1
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Attachment 12d 

 
Representative spectrum of SW01201#1
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Attachment 12e 

 
Representative spectrum of SW01231#1
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Purpose 
This SOP describes the quality control procedures applied by Asbestos TEM Laboratories to 
assure and improve the quality of the TEM laboratory analytical service. 
 

Definitions and Acronyms 
Quality Control – the operational techniques and activities that are used to fulfill requirements 
for quality (ISO 8402). 
 
Nonconformity – nonfulfillment of a specified requirement. 
 

Responsibilities 
Laboratory Manager ensures that this procedure is utilized where appropriate. 
 

Materials Required 
Electronic spreadsheet capabilities 
 

Procedures 
Periodic checks of the quality of analyses are made according to a set schedule (See Appendix 
A: QA Procedures Schedule), which fall into eight categories. Sample Tracking Worksheets are 
used to ensure that the QC analyses are performed within the required frequency. The sheets track 
the date, analyst, login #, type of sample, sample ID, total asbestos fibers, grid openings and whether 
the sample passed or failed. The first column will list the required QC at the sample appropriate 
frequency. The analyst, when prompted by the required QC column, will choose a sample within that 
group of samples to perform the given QC analysis. The given QC analysis performed is then 
recorded in the final column. The QC analysis data is then transferred to the Quality Control 
Analysis Tracking Worksheet. This sheet has the date, analyst’s initials, login #, type of sample, 
sample ID and the total asbestos fibers for both the original sample and the QC sample. The analyst 
will note if the QC passes and make comments as needed.   To the greatest extent possible, analysts 
perform quality control analyses without their prior knowledge (i.e. QC analyses are disguised as 
new samples), in order to avoid bias, but given the size of the laboratory, it is difficult to do this.  
If it is concluded that the original analysis was in error, it is treated as nonconformity per SOP 4-
09-1, and a Corrective Action Request (SOP 4-11-1) is initiated. The client is notified 
immediately.  The results of all of the quality control analyses are compiled periodically, and 
ultimately should give a measure of the precision of analyses performed by the laboratory. 
 
1) Verified analysis.  (See Steel and Small, "Accuracy of Transmission Electron Microscopy for 
the Analysis of Asbestos in Ambient Environments" for a discussion of verified analysis.)  As 
many analysts as possible (possibly including analysts from other labs), scan the same area of a 
sample and carefully map out the shapes and positions of the asbestos structures so as to get as 
complete an inventory of structures as possible.  Each analyst's results are then compared to the 
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inventory to assess their accuracy.  Each analyst's average accuracy must be good enough so that 
(following NIST): 
 

a) True positives are >= 80%. 
 
b) False negatives (e.g. Chrysotile classified as non-asbestos) are <= 20%. 
 
c) False positives (e.g. Gypsum classified as amphibole) are <= 10% 
 

Also, verified analysis data is used to determine the accuracy of the TEM analysts and is 
discussed in greater detail in SOP #5-04-6-02.  The criteria which each analyst must meet, and 
the response actions for failure to comply, are: 
 

i)   Asbestos TEM Laboratories will have any analyst who obtains a value of AN greater 
than 1.0 for any sample review the sample with the QA Supervisor to see if the analyst is 
having problems with their quantitation skills, or to verify inhomogeneity problems in the 
sample. 
                                      _ 
ii)   Asbestos TEM Laboratories will have any analyst who maintains a value of AN greater 
than 0.75 meet with the QA Supervisor to review their procedures to work to correct any 
problems that the analyst may be having with their quantitation skills. 

 
 2) Determination of Analyst Precision.  A portion of the 10% of which are re-analyzed for QC 
purposes are analyzed to keep a record of the precision of the analysts.  This type of test is an 
intra-operator check where the same analyst rescans a sample looking at the same grid openings 
as in the original analysis.  The criteria which each analyst must meet, and the response actions 
for failure to comply, are: 
 

i)   Asbestos TEM Laboratories will have any analyst who obtains a value of PN greater 
than 0.7 for low fiber counts (4 or less fibers counted), or greater than 0.2 for higher fiber 
counts (5 or more fibers) review the sample with the QA Supervisor and Lab Manager to 
see what the cause of the outlier is.  The high value may be related to very low fiber counts 
where a few missed fibers will greatly affect the value of PN.  Otherwise, a check is made to 
see if the analyst is having problems with their fiber identification skills.  Outliers 
exceeding these values will be called to the attention of the client. 

 
ii)   Asbestos TEM Laboratories will have any analyst who maintains a value of PN greater 
than 0.1 meet with the QA Supervisor and Lab Manager to see what the cause of the 
consistent miscounts is. A check is made to see if the analyst is having problems with their 
fiber identification skills with remedial actions undertaken.   

 
3) Re-prepped samples.  A second preparation of the sample is made and analyzed.  These data 
give the best indication of the reproducibility of the lab's results.  If the result is not within the 
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Poisson 95% confidence interval (the table can be found in the QC files), both results should be 
investigated and a sheet entered in the corrective actions file.  It is normal that deviation outside 
the 95% confidence interval will occur for at least 5% of the samples reanalyzed, so when this 
happens it is not cause for alarm.  It is simply good policy to do a check for each reanlayzed 
sample outside the 95% C.I., because if an error is made in the lab (e.g. contamination), these are 
most likely to show it.  Ideally, an average 5% of the reanalyzed samples will fall outside the 
95% C.I. (that is how it is defined), but in reality, clustering of the asbestos structures (e.g. a 
single bundle that broke into 10 structures) will cause greater deviation.  Currently, the Poisson 
treatment is used as a rough guide, and this will probably be replaced by a new scheme to be 
developed by NVLAP.  For a discussion of Poisson statistics, see appendix B "Statistical 
Interpretation of TEM Results".   

 
4) Same-preps-different-area analysis.  A second analysis is performed on different areas of the 
same grid preparations.  As with re-prepped samples, the results are investigated whenever the 
results are outside the 95% C.I.   

 
5) Inter-operator checks (Recounts).  A second analyst scans the same area as the first.  Particle 
locations and shapes are not mapped.  Differences between the original analysis and the QC 
analysis should not exceed 20% of the asbestos count or 2 structures, whichever is greater.  The 
apparent reason(s) for any differences at all should be noted on the QC analysis sheet that is filed 
with the count sheets in the QC files.  These are the second most common QC analysis, after the 
re-prepped samples. 

 
6) Inter laboratory checks.  Samples or grid preparations are sent to or received from another lab. 
Again, if differences greater than those defined by the 95 C.I. occur, some investigation should 
be undertaken.  Should discrepancies occur consistently, the methods of the two laboratories will 
be compared to determine the source(s) of the discrepancy.   

 
7) Analysis of Asbestos Reference Materials.  Each operator is required to periodically review 
the characteristics of the asbestos minerals and other materials which might be mistaken for 
asbestos by inspection of known reference materials.  The laboratory maintains an excellent 
collection of these materials.   
 
8) NIST Proficiency Analytical Testing (PAT) Samples and NIST Reference Materials.  Each 
analyst is required to analyze PAT samples every time they are sent to the lab.  Each analyst 
must also analyze one NIST reference sample (e.g. SRM 1876) each year as well.  The 
laboratory maintains adequate specimens of NIST SRM 1866, 1876, and 2063 standards at all 
times.  If there is a need to order one of these, it should be ordered well ahead of time if possible, 
as it may take up to a year to get it. 
 

Documentation 
TEM Sample Tracking Worksheets are used to maintain an up-to-date schedule and record of  
QC analyses; TEM QC Analysis Tracking Worksheets are used to assure that  QC samples have 
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been analyzed and evaluated according to the required frequencies. Separate tracking records are 
maintained for air, bulk, and water samples.  
 
 
The following records are generated and managed: 
 

Required Record Custodian 

TEM Monthly QC Report Quality Manager 

TEM Sample Tracking Worksheets Senior TEM Analyst 

TEM QC Analysis Tracking Worksheets Senior TEM Analyst 

NIST PAT Records Senior TEM Analyst 

Analysts’ Proficiency Tests Records Laboratory Manager 
 

Reference Procedures 
SOP # 5-04-6-01 Uncertainty 
SOP # 5-04-6-02 Analyst Proficiency Control 
SOP # 5-04-6-04 Contamination Control 
SOP # 4-09-1 Control of Nonconforming Work 
SOP # 4-11-1 Corrective Action Request 
 

References 
ISO “Guide to the Expression of Uncertainty in Measurement”. 
Eurachem / CITAC. Quantifying Uncertainty in Analytical Measurment (2nd Edition). 
 

Revision History 
 

   Revision Date Revision Notes 
1 04 Oct 2005  Formatting 
2 10 Sep 2008 Add references to SOPs 4-09-1 & 4-11-1 

3 05 Nov 2008 Expand & revise TEM Check and QC 
sample intervals; add tracking sheets 
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Approved by: 
 
 
 
___________________________   ________ 
R. Mark Bailey, President/Lab Dir.  Date 
 
 
____________________________  ________ 
Lawrence King, Quality Manager  Date 
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Appendix A: Quality Assurance Procedures Schedule 
 
Appendix B: Statistical Interpretation of TEM Results 
 
Appendix C: TEM Air Sample Tracking Worksheet 
 
Appendix D: TEM Air Sample QC Analysis Tracking Worksheet 
 
Appendix E: Other TEM Sample Tracking Worksheet 
 
Appendix F: Other TEM Sample QC Analysis Tracking Worksheet 
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APPENDIX A- QUALITY ASSURANCE PROCEDURES SCHEDULE 

 

Unit Operation Quality Assurance Measure Frequency 
Conformance 
Expectation 

Responsible 
Party 

Sample 
Receiving/ 

Sample Custody 
Review of sample condition 

Damage check, Custody seal, etc.) Each sample Meet specs. or reject 
Sample 

Coordinator 

 
Review of Chain-of-Custody 

record Each sample 
Complete, or contact 

client 
Sample 

Coordinator 

 Review of log-in sheet Each sample 
Complete, or contact 

client 
Sample 

Coordinator 

Sample Tracking Check on Analysis Progress Daily 
Finish on time or 

contact client 
Sample 

Coordinator 

Sample Prep Grid Opening Size 
20 openings/20 grids/lot of 

1000 100% QA Officer 

 

Review of sample condition 
(Check for sample disruption, prior 

PCM analysis, overloading, etc.) Each sample Meet specs. or reject TEM analyst 

 Supplies and reagents On receipt Meet specs. or reject QA Officer 

 Laboratory Blank 
Prepare: 1/batch, min. 10%  
Analyze as needed, min. 4% 

Meet specs. or 
investigate for contam. 

and redo lot TEM analyst 

 Other Prep Blanks 
As needed to resolve 

contam. Problems 
Meet specs or correct   

contam. problems QA Officer 

 Clean area monitoring 
After cleaning/service or 

quarterly 
Meet specs. or remove 

contam. QA Officer 

 Field Filter Blanks Prep with samples 95% TEM analyst 

 Sealed Filter Blanks Prep with samples 95% TEM analyst 

 Filter Lot Blanks Run as requested 95% TEM analyst 

 Plasma Etcher Calibration Quarterly 95% QA Officer 

 Multiple preps (min. 3 per sample) Each Sample 95% TEM analyst 

 Quality Check of Carbon Replica Each Sample 

Replica >50% of grid. 
>50% of G.O.'s O.K. 

>20 G.O.'s O.K. TEM analyst 

TEM Checks System Check Each day/each analyst 95% TEM analyst 

 Alignment Check Each day/ each analyst 95% TEM analyst 

 EDXA calibration check Daily (each day used) 95% TEM analyst 

 SAED calibration:  Au or Al Std. Monthly/ Post-service 95% QA Officer 

 
Magnification Calibration 

standards Monthly/ Post-service 95% QA Officer 

 
Beam Dose, Spot Size, Chrysotile 

Sensitivity Quarterly 
Meet specs or repair 

TEM QA Officer 
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Unit Operation Quality Assurance Measure Frequency 
Conformance 
Expectation 

Responsible 
Party 

 
EDXA Detector Resolution & K-

factors Semi-annually Meet specs or repair QA Officer 

 Stage Translation Reproducibility Annually 
Meet specs or repair 

TEM QA Officer 

QC Analyses 
Intra-Laboratory Verified Analysis 

(accuracy check) 1 per 100 grid openings 

>80% true positives 
<20% false negatives  
<10% false positives TEM analysts 

 Inter-Laboratory Verified Analysis 1 per 200 grid openings -  As Above - QA Officer 

 Repeat Analyses – Second Analyst 2.5% of samples 
Meet standards (see   

QA Manual) TEM analysts 

 Repeat Analyses – Same Analyst 1% of samples 
Meet standards (see   

QA Manual) TEM analysts 

 Repreparation and analysis 1% of samples 
Meet standards (see   

QA Manual) TEM analysts 

 
Laboratory analytical standards of 

known materials 
Training and for comparison 

w/ unknowns 100% TEM analysts 

 

Analysis of NIST SRM 1876/RM 
84101 (measure of accuracy and 

comparability) 

1 per analyst per year 
(standard currently unavail.)   

in 80% of Analyses Within 95% Conf. 
Lab 

Supervisor 

 
Record and verify Diffraction 

Pattern ID 1 per 5 samples w/ asbestos 80% accuracy TEM analyst 

 Record and verify EDS spectra ID Each sample 95% accuracy TEM analyst 

Data Entry 
/Reduction 

Data Entry Review (Data 
validation and measure of 

completeness) Each Sample 95% 

Data Entry / 
Analyst/Lab 

Supv. 

 
Hand calculation of computerized 

data reduction procedure 1 per 100 samples 
Within 2% or check 

procedures 
Lab 

Supervisor 
Quality System 

Review 
Compilation of QA data and 

review of performance. Monthly - QA Officer 

 
Update of analysts' performance 

files Quarterly - QA Officer 

 
Review and critique of Quality 

System Annually - QA Officer 
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Appendix B: Statistical Interpretation of TEM Results 

 
I:  INTRODUCTION. 

The values calculated from the results of TEM analyses are not exact measurements of the 
concentration of asbestos in the air or water that was drawn through the filter.  They are 
predictions of the actual concentrations based on the analysis of a very small fraction of the 
filter.  Because asbestos structures are distributed in a random, rather than a regular, fashion, 
our results will vary from the actual average asbestos concentration, and a duplicate or replicate 
analysis may vary somewhat from the original analysis.  Described below are techniques for 
calculating how great this variation is expected to be.  The Poisson treatment has been shown to 
be inadequate in many cases, and there has been talk of using a binomial distribution, but this 
would be much more difficult.  In general, we use the Poisson treatment as a rough guide for 
knowing how much variation to expect from random statistics. 
 
 

II: POISSON STATISTICS. 
In the most common case, it is assumed that the asbestos structures are randomly distributed on 
the filter, i.e. they do not tend to be "clumped" together.  In this case, the expected distribution 
of counts (either per grid opening or per analysis) is the Poisson distribution.  One property of a 
Poisson distribution is that its variance is equal to its mean, and thus, the "Poisson standard 
deviation" is the square root of the mean.   
 
A) Calculating 95% upper confidence limits (95% UCL's). 

The statement "the 95% UCL = x" states that there is only a 5% chance that the actual 
average concentration of asbestos on the filter exceeds x.  If it is assumed that the 
distribution of asbestos structures on the filter is a Poisson distribution, the 95% UCL can 
be determined using the accompanying table, "Confidence limits for the Expectation of a 
Poisson Variable".  It gives the 95% confidence limits as a function of the number of 
structures counted in the analysis (do not use the s/cc or s/mm2 concentrations).  The 95% 
UCL that is read from the table is in units of structures per analysis and must be converted 
to s/cc or s/mm2 in the same way the structure count from an analysis is converted. 
 

B) Comparison of duplicate and replicate analyses. 
A certain amount of difference between the original analysis and a replicate or duplicate 
analysis is acceptable because of random variations in the concentration of asbestos 
structures on the filter.  The Poisson distribution is used to predict the amount of 
variability that can be attributed to random effects. Specifically, the mean of two or more 
analyses of the same sample is calculated.  The "Poisson standard deviation" (PSD) is then 
calculated by taking the square root of this mean.  The AHERA regulations call for 
replicate analyses to be within 1.5 times the PSD of the mean.  Duplicate analyses should 
be within 2 times the PSD.  When these conditions are not satisfied (and statistically 
speaking, that will inevitably happen once in a great while), a series of corrective actions 
are taken.  Initially, the samples in question are checked to see whether the asbestos 
structures are clumped together, which would invalidate the Poisson approach.  If so, it is 
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decided whether the degree of clumping could cause the discrepancy (the binomial 
distribution may be useful.  See Bhattacharyya and Johnson, Statistical Concepts and 
Methods, which can be found among the lab references.)  If clumping is not the cause, the 
lab blanks are checked for evidence of contamination, the analysts' techniques are 
reviewed, and additional inter operator checks, duplicates, or replicates are run. 
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Appendix C: TEM Air Sample Tracking Worksheet  
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Appendix D: TEM Air Sample QC Analysis Tracking Worksheet 
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Appendix E: Other TEM Sample Tracking Worksheet 
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Appendix F: Other TEM Sample QC Analysis Tracking Worksheet 
 

 



 
 
 
 
 
 
 
 

 
Asbestos TEM Laboratories, Inc. 

 
 
 
 

 

 

 
Attachment 13b 

 
TEM Sample & QC tracking sheets



Asbestos TEM Laboratories, Inc.

TEM AIR SAMPLE
QUALITY CONTROL TRACKING SHEETS 



Date Initials Login # Type Sample ID Original QC OK? Comments

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20
QA/QC Definitions: TLB - Lab bench blank, RP - Reprep & reanalysis, RD - Reanalysis by different analyst

RS - Reanalysis by same analyst, IL - Interlab,  VF - Verified analysis

 TEM AIR SAMPLE QUALITY CONTROL ANALYSIS TRACKING WORKSHEET

Asbestos Fibers



Req. Total Pass/
QC Date Initials Login # Type Sample ID Asb Fibs G.O.s Fail QA Run

1

2

3

4

5

6

7

8

9

10 RS

11

12

13

14

15

16

17

18

19

20

 TEM AIR SAMPLE TRACKING WORKSHEET

QA/QC Definitions: TLB - Lab bench blank, RP - Reprep reanalysis, RD - Reanalysis by different analyst, RS - Reanalysis by same analyst, IL - Interlab,  
VF - Verified analysis 2 of 26



Req. Total Pass/
QC Date Initials Login # Type Sample ID Asb Fibs G.O.s Fail QA Run

 TEM AIR SAMPLE TRACKING WORKSHEET

21

22

23

24

25 TLB

26

27

28

29

30

31

32

33

34

35

36

37

38

39 RD
40

QA/QC Definitions: TLB - Lab bench blank, RP - Reprep reanalysis, RD - Reanalysis by different analyst, RS - Reanalysis by same analyst, IL - Interlab,  
VF - Verified analysis 3 of 26



Req. Total Pass/
QC Date Initials Login # Type Sample ID Asb Fibs G.O.s Fail QA Run

 TEM AIR SAMPLE TRACKING WORKSHEET

41

42

43

44

45

46

47

48

49

50 TLB

51

52

53

54

55 RP

56

57

58

59

60

QA/QC Definitions: TLB - Lab bench blank, RP - Reprep reanalysis, RD - Reanalysis by different analyst, RS - Reanalysis by same analyst, IL - Interlab,  
VF - Verified analysis 4 of 26



Req. Total Pass/
QC Date Initials Login # Type Sample ID Asb Fibs G.O.s Fail QA Run

 TEM AIR SAMPLE TRACKING WORKSHEET

61

62

63

64

65 TLB

66

67

68

69

70

71

72

73

74

75

76

77

78

79 RD
80

QA/QC Definitions: TLB - Lab bench blank, RP - Reprep reanalysis, RD - Reanalysis by different analyst, RS - Reanalysis by same analyst, IL - Interlab,  
VF - Verified analysis 5 of 26



Req. Total Pass/
QC Date Initials Login # Type Sample ID Asb Fibs G.O.s Fail QA Run

 TEM AIR SAMPLE TRACKING WORKSHEET

81

82

83

84

85

86

87

88

89

90 IL

91

92

93

94

95

96

97

98

99

100 TLB

QA/QC Definitions: TLB - Lab bench blank, RP - Reprep reanalysis, RD - Reanalysis by different analyst, RS - Reanalysis by same analyst, IL - Interlab,  
VF - Verified analysis 6 of 26



Req. Total Pass/
QC Date Initials Login # Type Sample ID Asb Fibs G.O.s Fail QA Run

 TEM AIR SAMPLE TRACKING WORKSHEET

101

102

103

104

105

106

107

108

109

110 RS

111

112

113

114

115

116

117

118

119 RD
120

QA/QC Definitions: TLB - Lab bench blank, RP - Reprep reanalysis, RD - Reanalysis by different analyst, RS - Reanalysis by same analyst, IL - Interlab,  
VF - Verified analysis 7 of 26



Req. Total Pass/
QC Date Initials Login # Type Sample ID Asb Fibs G.O.s Fail QA Run

 TEM AIR SAMPLE TRACKING WORKSHEET

121

122

123

124

125 TLB

126

127

128

129

130

131

132

133

134

135 RP

136

137

138

139

140

QA/QC Definitions: TLB - Lab bench blank, RP - Reprep reanalysis, RD - Reanalysis by different analyst, RS - Reanalysis by same analyst, IL - Interlab,  
VF - Verified analysis 8 of 26



Req. Total Pass/
QC Date Initials Login # Type Sample ID Asb Fibs G.O.s Fail QA Run

 TEM AIR SAMPLE TRACKING WORKSHEET

141

142

143

144

145

146

147

148

149

150 TLB

151

152

153

154

155

156

157

158

159

160 RD

QA/QC Definitions: TLB - Lab bench blank, RP - Reprep reanalysis, RD - Reanalysis by different analyst, RS - Reanalysis by same analyst, IL - Interlab,  
VF - Verified analysis 9 of 26



Req. Total Pass/
QC Date Initials Login # Type Sample ID Asb Fibs G.O.s Fail QA Run

 TEM AIR SAMPLE TRACKING WORKSHEET

161

162

163

164

165

166

167

168

169

170

171

172

173

174

175 TLB

176

177

178

179

180

QA/QC Definitions: TLB - Lab bench blank, RP - Reprep reanalysis, RD - Reanalysis by different analyst, RS - Reanalysis by same analyst, IL - Interlab,  
VF - Verified analysis 10 of 26



Req. Total Pass/
QC Date Initials Login # Type Sample ID Asb Fibs G.O.s Fail QA Run

 TEM AIR SAMPLE TRACKING WORKSHEET

181

182

183

184

185

186

187

188

189

190 RD

191

192

193

194

195

196

197

198

199

200 TLB

QA/QC Definitions: TLB - Lab bench blank, RP - Reprep reanalysis, RD - Reanalysis by different analyst, RS - Reanalysis by same analyst, IL - Interlab,  
VF - Verified analysis 11 of 26



Asbestos TEM Laboratories, Inc.

TEM WATER/BULK/DUST SAMPLE
QUALITY CONTROL TRACKING SHEETS 



Date Initials Login # Type Sample ID Original QC OK? Comments

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20
QA/QC Definitions: MB - Method blank, RP - Reprep & reanalysis, RD - Reanalysis by different analyst

RS - Reanalysis by same analyst, IL - Interlab,  VF - Verified analysis

 TEM WATER/BULK/DUST SAMPLE QUALITY CONTROL ANALYSIS TRACKING WORKSHEET

Asbestos Fibers



Req. Total Pass/
QC Date Initials Login # Type Sample ID Asb Fibs G.O.s Fail QA Run

1

2

3

4

5

6

7

8

9

10 RS

11

12

13

14

15

16

17

18

19

20

TEM WATER / BULK / DUST SAMPLE TRACKING WORKSHEET

QA/QC Definitions: MB - Method blank, RP - Reprep reanalysis, RD - Reanalysis by different analyst, RS - Reanalysis by same analyst, IL - Interlab,  VF - 
Verified analysis 16 of 26



Req. Total Pass/
QC Date Initials Login # Type Sample ID Asb Fibs G.O.s Fail QA Run

TEM WATER / BULK / DUST SAMPLE TRACKING WORKSHEET

21

22

23

24

25 MB

26

27

28

29

30

31

32

33

34

35

36

37

38

39 RD
40

QA/QC Definitions: MB - Method blank, RP - Reprep reanalysis, RD - Reanalysis by different analyst, RS - Reanalysis by same analyst, IL - Interlab,  VF - 
Verified analysis 17 of 26



Req. Total Pass/
QC Date Initials Login # Type Sample ID Asb Fibs G.O.s Fail QA Run

TEM WATER / BULK / DUST SAMPLE TRACKING WORKSHEET

41

42

43

44

45 MB

46

47

48

49

50

51

52

53

54

55 RP

56

57

58

59

60

QA/QC Definitions: MB - Method blank, RP - Reprep reanalysis, RD - Reanalysis by different analyst, RS - Reanalysis by same analyst, IL - Interlab,  VF - 
Verified analysis 18 of 26



Req. Total Pass/
QC Date Initials Login # Type Sample ID Asb Fibs G.O.s Fail QA Run

TEM WATER / BULK / DUST SAMPLE TRACKING WORKSHEET

61

62

63

64

65

66

67

68

69

70 MB

71

72

73

74

75

76

77

78

79

80 RD

QA/QC Definitions: MB - Method blank, RP - Reprep reanalysis, RD - Reanalysis by different analyst, RS - Reanalysis by same analyst, IL - Interlab,  VF - 
Verified analysis 19 of 26



Req. Total Pass/
QC Date Initials Login # Type Sample ID Asb Fibs G.O.s Fail QA Run

TEM WATER / BULK / DUST SAMPLE TRACKING WORKSHEET

81

82

83

84

85

86

87

88

89

90 IL

91

92

93

94

95

96

97

98

99

100 MB

QA/QC Definitions: MB - Method blank, RP - Reprep reanalysis, RD - Reanalysis by different analyst, RS - Reanalysis by same analyst, IL - Interlab,  VF - 
Verified analysis 20 of 26



Req. Total Pass/
QC Date Initials Login # Type Sample ID Asb Fibs G.O.s Fail QA Run

TEM WATER / BULK / DUST SAMPLE TRACKING WORKSHEET

101

102

103

104

105

106

107

108

109

110 RS

111

112

113

114

115

116

117

118

119 RD
120

QA/QC Definitions: MB - Method blank, RP - Reprep reanalysis, RD - Reanalysis by different analyst, RS - Reanalysis by same analyst, IL - Interlab,  VF - 
Verified analysis 21 of 26



Req. Total Pass/
QC Date Initials Login # Type Sample ID Asb Fibs G.O.s Fail QA Run

TEM WATER / BULK / DUST SAMPLE TRACKING WORKSHEET

121

122

123

124

125 MB

126

127

128

129

130

131

132

133

134

135 RP

136

137

138

139

140

QA/QC Definitions: MB - Method blank, RP - Reprep reanalysis, RD - Reanalysis by different analyst, RS - Reanalysis by same analyst, IL - Interlab,  VF - 
Verified analysis 22 of 26



Req. Total Pass/
QC Date Initials Login # Type Sample ID Asb Fibs G.O.s Fail QA Run

TEM WATER / BULK / DUST SAMPLE TRACKING WORKSHEET

141

142

143

144

145

146

147

148

149

150 MB

151

152

153

154

155

156

157

158

159

160 RD

QA/QC Definitions: MB - Method blank, RP - Reprep reanalysis, RD - Reanalysis by different analyst, RS - Reanalysis by same analyst, IL - Interlab,  VF - 
Verified analysis 23 of 26



Req. Total Pass/
QC Date Initials Login # Type Sample ID Asb Fibs G.O.s Fail QA Run

TEM WATER / BULK / DUST SAMPLE TRACKING WORKSHEET

161

162

163

164

165

166

167

168

169

170

171

172

173

174

175 MB

176

177

178

179

180

QA/QC Definitions: MB - Method blank, RP - Reprep reanalysis, RD - Reanalysis by different analyst, RS - Reanalysis by same analyst, IL - Interlab,  VF - 
Verified analysis 24 of 26



Req. Total Pass/
QC Date Initials Login # Type Sample ID Asb Fibs G.O.s Fail QA Run

TEM WATER / BULK / DUST SAMPLE TRACKING WORKSHEET

181

182

183

184

185

186

187

188

189

190 RD

191

192

193

194

195

196

197

198

199

200 MB

QA/QC Definitions: MB - Method blank, RP - Reprep reanalysis, RD - Reanalysis by different analyst, RS - Reanalysis by same analyst, IL - Interlab,  VF - 
Verified analysis 25 of 26
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Purpose 
 
To establish a plan for safe handling, transport, storage, use and maintenance (including 
calibration) of measuring equipment, and appropriate use of correction factors to ensure proper 
functioning and in order to prevent contamination or deterioration. 
 
 

Scope / Field of Application 
Chemistry and / or microbiology equipment generally includes the following types: 
 
a) General Service Equipment – not used for making measurements or with minimal influence 

on measurements (e.g., hot plates, stirrers, non-volumetric glassware and glassware used for 
rough volume measurements such as measuring cylinders) and laboratory heating or 
ventilation systems. 

 
b) Volumetric Equipment – flasks, pipettes, burettes. 
 
c) Measuring Instruments – thermometers, timers, spectrometers, chromatographs, 

electrochemical meters, balances, etc.  
 
d) Computers and Data Processors – physical equipment and software. 
 
 

Responsibilities 
The performance of an instrument is checked out and appraised by a qualified person before use. 
This involves a visual inspection and verification of its operation, including the zero and full-
scale calibration. 
 
 

Materials Required 
The equipment and the required calibration and maintenance items as specified by the 
manufacturer. 
 
 

Procedure 
Overall Requirements 
Generally, the handling, transport, storage, use, and maintenance of equipment is outlined in the 
manufacturer’s manual. Specific requirements are outlined in a standard operating procedure for 
the instrument or equipment type. 
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All handling, transport, storage, packaging, preservation, and delivery of equipment are verified 
by laboratory personnel using the appropriate standard operating procedures or manufacturer’s 
specifications. An asset number is assigned using the Equipment Inventory Log (Attachment A) 
before equipment enters service. 
 
The manufacturer’s manual is critical in describing the safe handling requirements of the 
equipment, to avoid any damage, alteration, contamination, change of integrity or reliability and 
condition of the equipment (or samples). The manufacturer’s manual also provides guidance for 
suitable environmental conditions for the calibrations, inspections, measurements and tests 
performed. 
 
To ensure the proper environment is maintained to prevent contamination or deterioration, the 
laboratory is monitored on a monthly basis, as appropriate to the analysis (e.g., monitor airborne 
and surface microbial contamination using air samplers, settle plates, contact plates or swabs). 
 
Pre- and post-testing checks verify the performance of an instrument during its operation and 
could reveal the occurrence of measurement drift. 
 
Laboratory personnel utilize the appropriate correction factors to ensure proper functioning of 
equipment. 
 
General Equipment 
General service equipment is maintained by performing cleaning and safety checks as necessary. 
Calibrations or performance checks will be necessary where the setting can significantly affect 
the test or analytical result (e.g., the temperature of a muffle or constant temperature bath). 
 
Volumetric Equipment 
The correct use of volumetric equipment is critical to analytical measurements and is suitably 
maintained and calibrated as specified in laboratory procedures. The correct functioning of some 
specialist volumetric (and related) glassware is dependent on ‘wetting’ and surface tension 
characteristics, which may be affected by cleaning methods. Such an apparatus may therefore 
require more regular calibration, depending on use. For the highest accuracy, measurements can 
often be made by mass rather than by volume. 
 
Attention is paid to the possibility of contamination arising from the equipment or cross-
contamination from previous use. The type used, cleaning, storage and segregation of volumetric 
equipment is critical, particularly for trace analyses when leaching or adsorption can be 
significant. 
 
Measuring Equipment 
Correct use combined with periodic servicing, cleaning and calibration will not necessarily 
ensure an instrument is performing adequately. Where appropriate, periodic performance checks 
are carried out (e.g., to check response, stability and linearity of sources, sensors and detectors, 
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the separating efficiency of chromatographic systems, the resolution, alignment and wavelength 
accuracy of spectrometers). 
 
The frequency of such performance checks is determined by experience and based on need, type 
and previous performance of the equipment. Intervals between checks are shorter than the time 
the equipment has been found to take to drift outside acceptable limits. 
 
It is often possible to build performance checks – system suitability checks – into test methods 
(e.g., based on the levels of expected detector or sensor response to calibration standards, the 
resolution of calibration standards in separating systems, the spectral characteristics of 
calibration standards etc). These checks are completed before the equipment is used. 
 
The standardization of instruments is performed using reference standards when these are 
available, or against certified standard instruments when they are not. This is done before the 
instrument is used. 
 
Calibrations are conducted under the same instrumental and chemical conditions as those that 
will exist during the measurement process. The frequency of calibration depends on the accuracy 
requirements of the investigation and the stability of the instruments. Daily calibration checks are 
recommended when the instrument is in daily use; calibration checks are performed immediately 
prior to a series of measurements at other times. For unstable instruments, the calibration is 
checked prior to each series of measurements, in between measurements, and after the last 
measurement. 
 
The calibration process is vital to all measurement programs and is governed by a calibration 
plan. The calibration plan provides for: 
 calibration procedures and record forms 
 stated calibration frequencies 
 appropriate sources for obtaining certified and high quality standards, or the best means of 

producing accurate in-house standards 
 a list of all calibration standards (including nomenclature and assigned identification 

numbers) 
 specifications of environmental conditions 
 intended range of validity 
 
Calibration procedures include information on the following: 
 the specific equipment or groups of equipment to which the procedure is applicable 
 a brief description of the scope, principle, or theory of the calibration method (an example 

and a reference may also be included) 
 calibration specifications, such as the number of calibration points, environmental 

requirements, and precision and accuracy requirements 
 a list of the calibration standards and accessory equipment needed to perform an effective 

calibration, manufacturer’s name, and instrument model number 
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 a complete, clear, concise, step-by-step written calibration procedure 
 specifications for calibration facilities, equipment, temperature, and humidity, and physical 

protection for calibration standards 
 specific instructions for obtaining and recording the test data (includes data collection forms) 
 
Computers and Data Processors 
1. Operating manuals and supplementary procedures are available to operators. 
2. Deviations from established procedures are documented to an extent appropriate to repeat the 

procedures at a later date. 
3. Special procedures relating to security and file management (including archiving, file repair, 

file back-ups) are outlined in SOP# 4-12-1. 
4. The computers and their software are considered validated when correct operation (or 

expected answer) occurs after the input of well-characterized parameters. This is known as a 
black-box system. The degree of validation necessary depends on the exact use of the 
computer. Consider testability, traceability, maintainability, and repeatability. 

5. When software is updated, a record is kept of the revision history. 
 
 

Documentation 
Documents on standardization, calibration, maintenance, equipment safety, and spare parts 
accompany each instrument. 
 
Equipment records include the following information: 
 name 
 manufacturer 
 serial number 
 model number 
 company asset number 
 date received 
 date placed in service 
 current location 
 condition when received (new, used, reconditioned) 
 manufacturer’s manuals and location 
 calibration period 
 calibration records and location 
 maintenance records and location 
 
 

Reference Procedures 
Equipment manuals 
SOP 5-05-1-02 Microscope Maintenance 
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Eurachem Guidance Document No. 1. 1993. Accreditation for Chemical Laboratories. 
 
Eurachem. 1996. Accreditation for Laboratories Performing Microbiological Testing. 
 
Garfield, F.M. 1991. Quality Assurance Principles for Analytical Laboratories. AOAC. 
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Revision History 
 

Revision Date Revision Notes 
0 16 Dec 2004 Initial Publication 
1 24 Oct 2008 Added equipment records, revised cal. matrix 

        
Approved by: 
 
 
 
___________________________  ________ 
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Appendix A 
Calibration and Maintenance Matrix 
 
Equipment Requirements Frequency 
Balances 1. Calibration check 

2. Clean 
3. Service & calibration 

Daily / each use 
Daily / each use 
Annually 

Balance calibration weights Accuracy 3 years 
Timers Accuracy 2 years 
Thermometers (working) Check specific points against 

reference thermometer 
Annually 

Electrode/meter systems, including 
conductivity, pH and ion-selective 

1. Electrode drift or reduced 
response 

2. Fixed point and slope checks 
using standard solutions 

3. Clean electrode 

Daily /each use 
 
 

Temperature controlled equipment 
(refrigerators, ovens, furnaces, hot 
block, etc.) 

1. Periodic calibration of 
temperature sensing system 
using the appropriate standard 
thermometer 

2. Thermal stability, 
reproducibility 

3. Heating / cooling rates and 
cycles 

4. Ability to achieve and sustain 
pressure or vacuum 

5. Monitor temperature 
6. Clean and disinfect internal 

surfaces 

Annually 
 
 
 
Annually 
 
Annually 
 
Annually 
 
Daily 
Weekly 

Spectrometers (atomic absorption, 
fluorimetric, inductively coupled 
plasma – optical emission, infra-red, 
luminescence, mass, nuclear 
magnetic resonance, ultra-
violet/visible and x-ray fluorescence 

1. Selected wavelength accuracy, 
precision, stability 

2. Source stability and blank 
reading 

3. Detector performance 
(resolution, selectivity, stability, 
linearity, accuracy, precision) 

4. Signal to noise ration 
5. Detector calibration (mass, ppm, 

wavelength, frequency, 
absorbance, transmittance, 
bandwidth, intensity) 

6. Internal temperature controllers 
and indicators where applicable 

7. Clean 

Each use 
 
Each use 
 
Each use 
 
 
Each use 
Each use 
 
 
 
Each use 
 
As recommended by manufacturer 

Microscopes 1. Resolving power 
2. Graticule calibration (for length 

measurement) 
3. Clean 
4. Full maintenance 
5. Check alignment 

Annually 
Annually 
 
Daily / each use 
Annually 
Daily / each use 

Safety cabinet 1. Establish performance 
2. Air flow and mechanical check 

Initially and after repair 
Annually 

Laminar air flow cabinet 1. Establish performance 
2. Air flow and mechanical check 

Initially and after repair 
Annually 
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Equipment Requirements Frequency 
Still deionizer and reverse osmosis 
unit 

1. Conductivity 
2. Microbial contamination 
3. Clean or replace cartridge / 

membrane 

Daily 
Monthly 
As recommended by manufacturers 

Pipetters / pipettes 1. Accuracy and precision of 
volume dispensed 

2. Clean 
 

Regularly (defined by taking account 
of the frequency and nature of use) 
Each use 

Plasma etcher 1. Etching time Quarterly 
Electron microscopes 1. Analytical checks per SOPs 

2. X-Ray leakage check 
Per SOPs (5-40-2-TEM series) 
Annually 

   
   
 

Attachment A 
Equipment Inventory Log – sample page 
 
ID # Instrument description Manufacturer & Model # Serial # Entered Date Init. Retired Date Init. 
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Attachment B 
Equipment Information Record – sample page 
 
 
 
ID #  Entry Date     New      Revised      Retired  
 
 
Manufacturer & Model #       Serial #      
 
 
Instrument Description             
 
 
Associated Equipment             
 
 
Calibration type              
 
 
Calibration interval             
 
 
Range               
 
 
Tolerance              
 
 
Vendor/contractor             
 



 
 
 
 
 
 
 
 

 
Asbestos TEM Laboratories, Inc. 
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Page from equipment inventory log
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PLM calibration logbook covers & pages
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Cover of personal PLM bound lab notebook
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PLM sample login sheet,  

showing handwritten data
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SOP 5-04-6-03: PLM Laboratory  

Quality Control Procedures
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Purpose 
This section describes the quality control procedures applied by Asbestos TEM Laboratories to 
assure and improve the quality of the PLM laboratory analytical service. 
 

Definitions and Acronyms 
Quality Control – the operational techniques and activities that are used to fulfill requirements 
for quality (ISO 8402). 
 
Nonconformity – nonfulfillment of a specified requirement. 
 

Responsibilities 
Laboratory Manager ensures that this procedure is utilized where appropriate. 
 

Materials Required 
Electronic spreadsheet capabilities 
 

Procedures 
General 
 
Quality Control procedures consist of repeating analyses internally, or checking results against 
those of known standards (i.e. NIST or AIHA Reference Materials or Proficiency Testing 
Materials) or other labs. These procedures serve three purposes. First, difficult samples may be 
examined by multiple analysts before a result is reported, improving the quality of the results. 
Second, any shortcomings in the techniques used by individual analysts or the lab as a whole can 
be identified and corrected. Finally, the level of accuracy achieved by the laboratory can be 
determined. If it is concluded that an initial analysis was in error, it is treated as nonconformity 
per SOP 4-09-1, and a Corrective Action Request (SOP 4-11-1) is initiated. The client is notified 
immediately.   
 
Samples re-analyzed for Quality Control represent at least 10% of all samples analyzed at 
Asbestos TEM Laboratories. QC analyses are conducted on a routine basis as set forth in the QA 
procedures schedule. Analysts are responsible for identifying difficult or unusual samples and 
requesting QC analyses. The QA Officer is responsible for selecting random samples for QC 
analysis and seeing that enough QC analyses are done; the Senior PLM Analyst is responsible 
for tracking the number of samples analyzed and the number subjected to QC, using the PLM 
Daily QC Record Sheet. The selection of samples subjected to QC is semi-random, i.e., difficult 
or  extraordinary samples will be subject to QC very often, while routine samples will be subject 
to less frequent random checks. In order to efficiently recognize and correct analytical errors, 
Asbestos TEM Labs reviews, and if necessary performs, QC analyses at least weekly. Monthly 
QC summaries are compiled to track lab and analyst accuracy. Quality Control also encompasses 
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proficiency testing. The NIST PAT program and the analysis of known reference materials are 
effective checks on the accuracy of analyses. 
 
Laboratory Blanks are described in the SOP # 5-04-6-04 on page 2, as they serve as a 
preventative measure as well as a means of detecting errors. 
 
Inter-analyst comparisons 
Samples are re-prepared and re-analyzed by one or more analysts other than the original analyst. 
At least half of the QC analyses should be of this type, as it gives a better measure of quality 
than same-analyst or same-prep QC. 
 
Same-analyst comparisons 
Samples re-prepared and re-analyzed by the same analyst at a later time. 
 
Inter-analyst, same-prep 
An analyst may have the slide he/she worked on analyzed by a different person. Note that this 
does not take into account variations due to sample heterogeneity. 
 
Inter-Laboratory 
Selected samples are exchanged with other laboratories and the results are compared. Any 
discrepancies in presence / absence or type of asbestos are immediately investigated and the 
cause identified and recorded in the laboratory QA records. Discrepancies in the amounts of 
asbestos present are recorded and actions are taken to reconcile any consistent differences in 
quantification. 
1) From other labs. In the first type of inter-laboratory QC check, samples originally analyzed by 
another lab are run by one or more of our analysts. Normal turnaround is expected. The original 
results sent by the other lab are entered into the relevant monthly PLM QC report. 
2) To other labs. In the second type of inter-laboratory QC check, selected samples are sent to 
other labs (a portion of each sample should be kept at our lab). When results are received, the 
QA Officer is responsible for entering them into the relevant monthly QC report. 
 
Intra-laboratory Proficiency Testing 
Known standard materials from the store of NIST characterized asbestos samples are chosen by 
the Laboratory Manager and are analyzed as a test of the analysts' skills. Intra-laboratory 
proficiency testing is conducted at least quarterly for each analyst. Materials tested include 
known asbestos mineral standards as well as commonly encountered non-asbestos substances. 
Asbestos TEM Laboratories has an extensive collection of bulk samples and permanent mounts 
of minerals, mineraloids, inorganic amorphous substances, and organic substances commonly 
found in bulk materials. All six asbestos minerals are represented, as well as non-asbestiform 
serpentines, amphiboles, other asbestos look-alike minerals, fibrous glass, and cellulose. The 
provenance and description of each standard sample are documented. Sources include: 
government agencies (e.g., NIST, 1988a); bulk samples received from clients; academic 
institutions; other laboratories; and natural outcrops of various rock types. 
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NIST Proficiency Analytical Testing (PAT) 
The laboratory shall participate in the mandatory NVLAP proficiency testing program. In 
accordance with the being involved in the testing program, the lab shall: 

1) Perform all proficiency testing in-house with in-house personnel. Analyses are not to 
be contracted out to another lab. 

2) All Asbestos TEM Laboratories analysts participate in each round of the NIST 
proficiency testing programs. Each analyst independently analyses, and reports results 
for, each sample. 
The results are then used for inter-analyst comparisons, to determine the precision and 
accuracy for each analyst, and to assist the analyst in calibrating the quantitation 
values which he/she reports. 

3) A single result is reported back to NIST, with documentation as to how the final 
results were obtained. The instructions that come with the samples are carefully 
followed, and the reporting forms are carefully completed and checked for accuracy. 

4) Problems indicated by proficiency testing are discussed with appropriate laboratory 
personnel and documented. 

5) Plans are developed and implemented for resolving problems and are documented 
6) NIST proficiency materials are kept for use as standards. 
7) No communication between any other asbestos analytical laboratory, or other 

consultant outside of Asbestos TEM Laboratories’ (Berkeley) pool of in-house PLM 
analytical personnel, shall occur during the time Asbestos TEM Laboratories has an 
active set of NIST/NVLAP proficiency testing samples which have not been reported 
as final results to NIST/NVLAP. The proficiency samples are to be analyzed by 
Asbestos TEM Laboratories in-house staff alone, with no outside assistance. 
Furthermore, as Asbestos TEM Laboratories has two offices (one in Berkeley, CA and 
one in Sparks/Reno, NV) which are designated as separate accredited asbestos labs by 
NIST/NVLAP, no communication about the analytical results of a given 
NIST/NVLAP proficiency testing round shall occur until both labs have independently 
analyzed the samples and submitted their individual final results to NIST/NVLAP. 

 

Documentation 
The following records are generated and managed: 
 
 
 
 
 
 
 
 

 
 

Required Record Custodian 

PLM Monthly QC Records Quality Manager 

NIST PAT Records Senior PLM Analyst 

Analysts’ Proficiency Tests Records Laboratory Manager 

PLM Daily QC Record Sheet Senior PLM Analyst 
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Reference Procedures 
SOP # 5-04-6-01 Uncertainty 
SOP # 5-04-6-02 Analyst Proficiency Control 
SOP # 5-04-6-04 Contamination Control 
SOP # 4-09-1 Control of Nonconforming Work 
SOP # 4-11-1 Corrective Action Request 
 

References 
ISO “Guide to the Expression of Uncertainty in Measurement”. 
 
Eurachem / CITAC. Quantifying Uncertainty in Analytical Measurment (2nd Edition). 
 

Revision History 
 

   Revision Date Revision Notes 
0 16 Dec 2004 Initial Publication 
1 10 Sep 2008 Add references to SOPs 4-09-1 & 4-11-1 
2 17 Nov 2008 Add daily QC record; change title 

        
Approved by: 
 
 
 
___________________________   ________ 
R. Mark Bailey, President/Lab Dir.  Date 
 
 
 
____________________________  ________ 
Lawrence King, Quality Manager  Date 
 
 

Attachment A: PLM Daily QC Record Sheet 
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ATTACHMENT A: PLM DAILY QC RECORD SHEET 

DATE CLIENT-LOT # SPLS # QC’D FAILED?/CAR # INIT. 
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PLM sample & QC tracking sheet
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Libby methods training record
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Environmental monitoring reports  

for soil prep. room
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Photo of soil sample storage area



Soil Sample Storage Response - Page 1 of 1 
 

Asbestos TEM Labs Soil Sample Storage/Archive Room  
- Modifications To Increase Storage Capacity - 

 

 
 

Asbestos TEM Laboratories has added three 6’ tall X 4’ wide X 2’ deep large storage 
shelving units to its soil sample storage/archive room (Only two are pictured here, one is 
to the right outside of the field of view. This is a total increase of 120 sq. ft. of new 
storage area  
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LIMS analytical report review and  

signature modifications 
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Asbestos TEM Laboratories 
Report Review and Signature Modifications 

 
 
Modifications to Asbestos TEM Labs LIMS system were made in response to deficiency #20 
identified during the August, 2008 on site QA/QC audit. The changes made, which are 
documented below, allow there to be either one or two levels of data reporting and review for a 
given project which are documented by signatures made on the reports. The first level of review 
which, according to NIST/NVLAP is allowed for PLM and TEM reports covered under their 
accreditation, is that all reports must be signed by an authorized signatory. In most cases, this 
will be the analyst who performed the test. While this is acceptable for most standard reports, 
there are occasions when a second level of review by another authorized person in the lab, 
typically the lab or department manager, is deemed useful. This second level of review is 
initiated by either the database which is setup with default values for each client (i.e. ABC 
Environmental has a default reporting level of 1/Standard and CDM has a default report level 
rating of 2/High) .Asbestos TEM Labs has created a system whereby reports that receive a 
second level of review, are documented by adding a second “Reviewer” signature which can 
only be done through a password protected data entry system. Analysts are allowed to print 
reports without the second reviewer’s signature, but all such reports are stamped with a large 
“Preliminary Report” across the top of the report and the reviewers signature fields are not 
visible. Before the final report can be generated, a second authorized reviewer who has been 
given a unique password code for him/herself, must review the report and then key in their 
password to document that they have reviewed the report, which then allows the second reviewer 
signature fields to become visible and will print out a final report without the “Preliminary 
Report” label. 
 
Another level of flexibility and security is added whereby for reports that are logged in with a 
designation of Level 1/Standard such that at any time its status can be changed to a Level II. 
Such cases include samples sets that were analyzed by an analyst in training, or any report where 
the Lab or Department manager believes a second level of review is beneficial before the report 
is released to the client. Also, a second function has been added whereby the report level can be 
locked. For example, CDM will have its default setting set to A) Report Level 2/High and B) 
ability to change to Level 1 is locked/forbidden. Therefore, while the reporting functions for 
most clients are flexible, for certain select clients, their reports will only be able to be printed 
without the “Preliminary Report” stamp when a second reviewer has entered his authorizing 
password indicating he/she has reviewed the report. 
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LIMS Client Setup Screen 
 
The default values of the Report Level and Report Lock fields are set in the “Client Info” 
LIMS screen. For the client below (see LIMS Screen 1), the levels are set as: 

a. Report Level = 1 
b. Report Lock = 1 

This means that the reporting requirement level is “Standard” and only requires one signature 
on the report, that of the analyst/approved signatory. Also, at any time, the analyst or 
Lab/Dept. Manager can change the report level to a higher setting, requiring a secondary 
review. 
 

 
 

LIMS Screen 1. 
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LIMS Screen 2. 

 
The default values of the Report Level and Report Lock fields for the client above (See 
LIMS Screen 2) are set as: 

a. Report Level = 2 
b. Report Lock = 2 

This means that the reporting requirement level is “High” and requires two signatures on the 
report, that of the analyst/approved signatory and a Lab/Dept. Manager. Also, the reporting 
level cannot be set to a lower level, enforcing that a secondary review always be performed. 

 
Asbestos Sample Login Page 
 
When samples are logged in, a page appears like that below (LIMS Screen 3) which 
automatically fills the Report Level in with the default value for that client, in this case it is 
Level 1. If the login person or Lab Manager sees something that makes him think this set of 
samples should be subjected to a high report level of 2, then he/she can change it by tapping on 
the button next to the field and changing it from a drop down list. 
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LIMS Screen 3. 

However, if the default report level is 2 and the default report level is locked, if anyone tries to 
modify the report level it, an error message come up which states “The Report Level Field Is 
Locked and Cannot Be Altered.” This blocks anyone from lowering the Report Level. 
 

 
LIMS Screen 4. 
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Asbestos Sample Reporting Page – LEVEL 1 – STANDARD REPORT 
 
This is the Asbestos Bulk Sample Report Review screen (LIMS Screen 5). After sample analysis 
is completed, this is where summary data about the analysis is entered and reviewed before 
generating the report. Note the Rpt Level field is set to 1 – Standard for this sample set, and that 
there is only one spot for initials to be entered. An analyst must fill in this field from a drop 
down list to indicate they did the analysis and have reviewed the data themselves. 
 
 

 
LIMS Screen 5. 

 
 
If they try to print a report with out entering their initials, and error message appears as shown in 
LIMS Screen 6 – “You Must Enter The Analysts Intials Before Proceeding” 
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LIMS Screen 6. 

 
Once the analyst enters their initials, the page appears as below (LIMS Screen 7) with the 
analysts initials entered 
 

 
LIMS Screen 7. 
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A report is then generated which appears as below (See LIMS Screen 8), with ONLY the 
analysts signature appearing on the report. 
 

 
LIMS Screen 8. 
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Asbestos Sample Reporting Page – LEVEL 2 – HIGH LEVEL REPORT 
When an analyst is attempting to generate a high level report which requires a 2nd level of report 
review, an additional “2nd Review” field appears on the screen (See LIMS Screen 9). The report 
level cannot be changed, if it is locked.  

 
LIMS Screen 9. 

If the analyst attempts to generate a report without the 2nd Review field being filled, then a 
message appears stating that a “Preliminary Report Only” may be generated (LIMS Screen 10). 

 
LIMS Screen 10. 
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When a report is then generated, it appears as shown below (LIMS Screen 11), with a large grey 
“PRELIMINARY REPORT” label stamped across the header of the page. This allows lab staff 
to create preliminary reports for internal review only. Note that only one signature, that of the 
analyst, appears at the bottom of the report. 

 

 
LIMS Screen 11. 
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If the second reviewer wishes to add his/her signature to the report, indicating they have 
reviewed and approve of the release of the report, then they must press the Reviewer Initials 
button (the 2nd Reviewer field does not allow direct data entry). A password data entry box 
appears into which they must enter a password known only to them, the company President and 
computer programmer (See LIMS Screen 12). 

 
LIMS Screen 12. 

When the password is entered it only appears as a series of asterixes (*) to hide the individuals 
password (See LIMS Screen 13). 

 
LIMS Screen 12. 
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Once a correct password is entered, the 2nd reviewers initials appear on the screen, and we are 
now ready to generate a final report (See LIMS Screen 14). 
 

 
LIMS Screen 13. 

 
The final report then appears as below (See LIMS Screen 15). There are now two signatures on 
the report. The second signature can only be added by someone who has a password that is hard 
coded into the LIMS software program.  
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LIMS Screen 14. 
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Examples of Other Asbestos Analytical Reports  
 
The details of how the LIMS is setup for managing signatures and levels of report review for 
other asbestos reports (i.e. PCM and TEM) is the same. Examples of each of the three report 
variants - (a) Standard Report, b) Preliminary High Level Report and c) Final High Level Report 
- for these analysis types are shown below as documentation of compliance. 

PCM Analytical Reports 

 
LIMS Screen 15. –PCM Standard Level 1 Report 
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LIMS Screen 16. – PCM High Level 2 Preliminary Report  
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LIMS Screen 17. – PCM High Level 2 Final Report  
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TEM Analytical Reports 

 

 

LIMS Screen 18. – TEM Standard Level 1 Report 
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LIMS Screen 19. – TEM High Level 2 Preliminary Report 
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LIMS Screen 20. – TEM High Level 2 Final Report 
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Copies from bound equipment maintenance 

notebooks & pre-printed pages for PCM & TEM
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Page from October TEM sample prep grid 

calibration, showing lot number
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TEM sample prep grid calibration spreadsheet



Grid opening calibration sheet.

This sheet is designed for 200 mesh grids.  See gridcal4.xls for 400 mesh grids.
The microscope must be calibrated prior to measuring grids.

 -Initial here to indicate that this was done:_____________ Grid Lot No._______________ Microscope No. ______________

 Print in landscape mode for best results.
x1 y area x2 y area x3 y area x4 y area x5 y area
10 10 10000 9.5 9 9628 10 10 10000 10 10 10000 10 10 10000
10 10 10000 9.5 9 9628 10 10 10000 10 10 10000 10 10 10000
10 10 10000 9.5 9 9628 10 10 10000 10 10 10000 10 10 10000
10 10 10000 9.5 9 9628 10 10 10000 10 10 10000 10 10 10000
10 10 10000 9.5 9 9628 10 10 10000 10 10 10000 10 10 10000
10 10 10000 9.5 9 9628 10 10 10000 10 10 10000 10 10 10000
10 10 10000 9.5 9 9628 10 10 10000 10 10 10000 10 10 10000
10 10 10000 9.5 9 9628 10 10 10000 10 10 10000 10 10 10000
10 10 10000 9.5 9 9628 10 10 10000 10 10 10000 10 10 10000
10 10 10000 9.5 9 9628 10 10 10000 10 10 10000 10 10 10000
10 10 10000 9.5 9 9628 10 10 10000 10 10 10000 10 10 10000
10 10 10000 9.5 9 9628 10 10 10000 10 10 10000 10 10 10000
10 10 10000 9.5 9 9628 10 10 10000 10 10 10000 10 10 10000
10 10 10000 9.5 9 9628 10 10 10000 10 10 10000 10 10 10000
10 10 10000 9.5 9 9628 10 10 10000 10 10 10000 10 10 10000
10 10 10000 9.5 9 9628 10 10 10000 10 10 10000 10 10 10000
10 10 10000 9.5 9 9628 10 10 10000 10 10 10000 10 10 10000
10 10 10000 9.5 9 9628 10 10 10000 10 10 10000 10 10 10000
10 10 10000 9.5 9 9628 10 10 10000 10 10 10000 10 10 10000
10 10 10000 9.5 9 9628 10 10 10000 10 10 10000 10 10 10000

10000   9628  10000 10000 10000
STD DEV'S 0 0 0 0 0

Numbers given are the length and width of the grid square, measured in divisions in the ocular of the Olympus microscope minus 30 divisions.  
Each division is 2.5 microns.  (ie. 37 divisions is expressed as 7 above and equals 92.5 microns)

Signature: ____________________________________________________________ Date: ____________________________
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Grid opening calibration sheet.

x6 y area x7 y area x8 y area x9 y area x10 y area
10 10 10000 10 10 10000 10 10 10000 10 10 10000 10 10 10000
10 10 10000 10 10 10000 10 10 10000 10 10 10000 10 10 10000
10 10 10000 10 10 10000 10 10 10000 10 10 10000 10 10 10000
10 10 10000 10 10 10000 10 10 10000 10 10 10000 10 10 10000
10 10 10000 10 10 10000 10 10 10000 10 10 10000 10 10 10000
10 10 10000 10 10 10000 10 10 10000 10 10 10000 10 10 10000
10 10 10000 10 10 10000 10 10 10000 10 10 10000 10 10 10000
10 10 10000 10 10 10000 10 10 10000 10 10 10000 10 10 10000
10 10 10000 10 10 10000 10 10 10000 10 10 10000 10 10 10000
10 10 10000 10 10 10000 10 10 10000 10 10 10000 10 10 10000
10 10 10000 10 10 10000 10 10 10000 10 10 10000 10 10 10000
10 10 10000 10 10 10000 10 10 10000 10 10 10000 10 10 10000
10 10 10000 10 10 10000 10 10 10000 10 10 10000 10 10 10000
10 10 10000 10 10 10000 10 10 10000 10 10 10000 10 10 10000
10 10 10000 10 10 10000 10 10 10000 10 10 10000 10 10 10000
10 10 10000 10 10 10000 10 10 10000 10 10 10000 10 10 10000
10 10 10000 10 10 10000 10 10 10000 10 10 10000 10 10 10000
10 10 10000 10 10 10000 10 10 10000 10 10 10000 10 10 10000
10 10 10000 10 10 10000 10 10 10000 10 10 10000 10 10 10000
10 10 10000 10 10 10000 10 10 10000 10 10 10000 10 10 10000

10000 10000  10000 10000 10000
0 0 0 0 0
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Grid opening calibration sheet.

x11 y area x12 y area x13 y area x14 y area X15 y area
10 10 10000 9.5 9.5 9752 9.5 9.5 9752 9.5 9.5 9752 10 10 10000
10 10 10000 9.5 9.5 9752 9.5 9.5 9752 9.5 9.5 9752 10 10 10000
10 10 10000 9.5 9.5 9752 9.5 9.5 9752 9.5 9.5 9752 10 10 10000
10 10 10000 9.5 9.5 9752 9.5 9.5 9752 9.5 9.5 9752 10 10 10000
10 10 10000 9.5 9.5 9752 9.5 9.5 9752 9.5 9.5 9752 10 10 10000
10 10 10000 9.5 9.5 9752 9.5 9.5 9752 9.5 9.5 9752 10 10 10000
10 10 10000 9.5 9.5 9752 9.5 9.5 9752 9.5 9.5 9752 10 10 10000
10 10 10000 9.5 9.5 9752 9.5 9.5 9752 9.5 9.5 9752 10 10 10000
10 10 10000 9.5 9.5 9752 9.5 9.5 9752 9.5 9.5 9752 10 10 10000
10 10 10000 9.5 9.5 9752 9.5 9.5 9752 9.5 9.5 9752 10 10 10000
10 10 10000 9.5 9.5 9752 9.5 9.5 9752 9.5 9.5 9752 10 10 10000
10 10 10000 9.5 9.5 9752 9.5 9.5 9752 9.5 9.5 9752 10 10 10000
10 10 10000 9.5 9.5 9752 9.5 9.5 9752 9.5 9.5 9752 10 10 10000
10 10 10000 9.5 9.5 9752 9.5 9.5 9752 9.5 9.5 9752 10 10 10000
10 10 10000 9.5 9.5 9752 9.5 9.5 9752 9.5 9.5 9752 10 10 10000
10 10 10000 9.5 9.5 9752 9.5 9.5 9752 9.5 9.5 9752 10 10 10000
10 10 10000 9.5 9.5 9752 9.5 9.5 9752 9.5 9.5 9752 10 10 10000
10 10 10000 9.5 9.5 9752 9.5 9.5 9752 9.5 9.5 9752 10 10 10000
10 10 10000 9.5 9.5 9752 9.5 9.5 9752 9.5 9.5 9752 10 10 10000
10 10 10000 9.5 9.5 9752 9.5 9.5 9752 9.5 9.5 9752 10 10 10000

10000 9752 9752   9752 10000
 0 0  0  0 0
 

Page 3



Grid opening calibration sheet.

x16 y area x17 y area x18 y area x19 y area x20 y area
10 10 10000 10 10 10000 10 10 10000 10 10 10000 10 10 10000
10 10 10000 10 10 10000 10 10 10000 10 10 10000 10 10 10000
10 10 10000 10 10 10000 10 10 10000 10 10 10000 10 10 10000
10 10 10000 10 10 10000 10 10 10000 10 10 10000 10 10 10000
10 10 10000 10 10 10000 10 10 10000 10 10 10000 10 10 10000
10 10 10000 10 10 10000 10 10 10000 10 10 10000 10 10 10000
10 10 10000 10 10 10000 10 10 10000 10 10 10000 10 10 10000
10 10 10000 10 10 10000 10 10 10000 10 10 10000 10 10 10000
10 10 10000 10 10 10000 10 10 10000 10 10 10000 10 10 10000
10 10 10000 10 10 10000 10 10 10000 10 10 10000 10 10 10000
10 10 10000 10 10 10000 10 10 10000 10 10 10000 10 10 10000
10 10 10000 10 10 10000 10 10 10000 10 10 10000 10 10 10000
10 10 10000 10 10 10000 10 10 10000 10 10 10000 10 10 10000
10 10 10000 10 10 10000 10 10 10000 10 10 10000 10 10 10000
10 10 10000 10 10 10000 10 10 10000 10 10 10000 10 10 10000
10 10 10000 10 10 10000 10 10 10000 10 10 10000 10 10 10000
10 10 10000 10 10 10000 10 10 10000 10 10 10000 10 10 10000
10 10 10000 10 10 10000 10 10 10000 10 10 10000 10 10 10000
10 10 10000 10 10 10000 10 10 10000 10 10 10000 10 10 10000
10 10 10000 10 10 10000 10 10 10000 10 10 10000 10 10 10000

 10000   10000  10000  10000 10000 9944.141
0  0 0 0 0 average

117.2153
4  G.O.'S 1935.813 8  G.O.'S 967.90667 STD. DEV.
5  G.O.'S 1548.651 9  G.O.'S 860.36148
6  G.O.'S 1290.542 10  G.O.'S 774.32533
7  G.O.'S 1106.179
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TEM sample prep logbook, preprinted pages
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Equipment (Including Computers)
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Purpose 
 
To establish a plan for safe handling, transport, storage, use and maintenance (including 
calibration) of measuring equipment, and appropriate use of correction factors to ensure proper 
functioning and in order to prevent contamination or deterioration. 
 
 

Scope / Field of Application 
Chemistry and / or microbiology equipment generally includes the following types: 
 
a) General Service Equipment – not used for making measurements or with minimal influence 

on measurements (e.g., hot plates, stirrers, non-volumetric glassware and glassware used for 
rough volume measurements such as measuring cylinders) and laboratory heating or 
ventilation systems. 

 
b) Volumetric Equipment – flasks, pipettes, burettes. 
 
c) Measuring Instruments – thermometers, timers, spectrometers, chromatographs, 

electrochemical meters, balances, etc.  
 
d) Computers and Data Processors – physical equipment and software. 
 
 

Responsibilities 
The performance of an instrument is checked out and appraised by a qualified person before use. 
This involves a visual inspection and verification of its operation, including the zero and full-
scale calibration. 
 
 

Materials Required 
The equipment and the required calibration and maintenance items as specified by the 
manufacturer. 
 
 

Procedure 
Overall Requirements 
Generally, the handling, transport, storage, use, and maintenance of equipment is outlined in the 
manufacturer’s manual. Specific requirements are outlined in a standard operating procedure for 
the instrument or equipment type. 
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All handling, transport, storage, packaging, preservation, and delivery of equipment are verified 
by laboratory personnel using the appropriate standard operating procedures or manufacturer’s 
specifications. An asset number is assigned using the Equipment Inventory Log (Attachment A) 
before equipment enters service. 
 
The manufacturer’s manual is critical in describing the safe handling requirements of the 
equipment, to avoid any damage, alteration, contamination, change of integrity or reliability and 
condition of the equipment (or samples). The manufacturer’s manual also provides guidance for 
suitable environmental conditions for the calibrations, inspections, measurements and tests 
performed. 
 
To ensure the proper environment is maintained to prevent contamination or deterioration, the 
laboratory is monitored on a monthly basis, as appropriate to the analysis (e.g., monitor airborne 
and surface microbial contamination using air samplers, settle plates, contact plates or swabs). 
 
Pre- and post-testing checks verify the performance of an instrument during its operation and 
could reveal the occurrence of measurement drift. 
 
Laboratory personnel utilize the appropriate correction factors to ensure proper functioning of 
equipment. 
 
General Equipment 
General service equipment is maintained by performing cleaning and safety checks as necessary. 
Calibrations or performance checks will be necessary where the setting can significantly affect 
the test or analytical result (e.g., the temperature of a muffle or constant temperature bath). 
 
Volumetric Equipment 
The correct use of volumetric equipment is critical to analytical measurements and is suitably 
maintained and calibrated as specified in laboratory procedures. The correct functioning of some 
specialist volumetric (and related) glassware is dependent on ‘wetting’ and surface tension 
characteristics, which may be affected by cleaning methods. Such an apparatus may therefore 
require more regular calibration, depending on use. For the highest accuracy, measurements can 
often be made by mass rather than by volume. 
 
Attention is paid to the possibility of contamination arising from the equipment or cross-
contamination from previous use. The type used, cleaning, storage and segregation of volumetric 
equipment is critical, particularly for trace analyses when leaching or adsorption can be 
significant. 
 
Measuring Equipment 
Correct use combined with periodic servicing, cleaning and calibration will not necessarily 
ensure an instrument is performing adequately. Where appropriate, periodic performance checks 
are carried out (e.g., to check response, stability and linearity of sources, sensors and detectors, 
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the separating efficiency of chromatographic systems, the resolution, alignment and wavelength 
accuracy of spectrometers). 
 
The frequency of such performance checks is determined by experience and based on need, type 
and previous performance of the equipment. Intervals between checks are shorter than the time 
the equipment has been found to take to drift outside acceptable limits. 
 
It is often possible to build performance checks – system suitability checks – into test methods 
(e.g., based on the levels of expected detector or sensor response to calibration standards, the 
resolution of calibration standards in separating systems, the spectral characteristics of 
calibration standards etc). These checks are completed before the equipment is used. 
 
The standardization of instruments is performed using reference standards when these are 
available, or against certified standard instruments when they are not. This is done before the 
instrument is used. 
 
Calibrations are conducted under the same instrumental and chemical conditions as those that 
will exist during the measurement process. The frequency of calibration depends on the accuracy 
requirements of the investigation and the stability of the instruments. Daily calibration checks are 
recommended when the instrument is in daily use; calibration checks are performed immediately 
prior to a series of measurements at other times. For unstable instruments, the calibration is 
checked prior to each series of measurements, in between measurements, and after the last 
measurement. 
 
The calibration process is vital to all measurement programs and is governed by a calibration 
plan. The calibration plan provides for: 
 calibration procedures and record forms 
 stated calibration frequencies 
 appropriate sources for obtaining certified and high quality standards, or the best means of 

producing accurate in-house standards 
 a list of all calibration standards (including nomenclature and assigned identification 

numbers) 
 specifications of environmental conditions 
 intended range of validity 
 
Calibration procedures include information on the following: 
 the specific equipment or groups of equipment to which the procedure is applicable 
 a brief description of the scope, principle, or theory of the calibration method (an example 

and a reference may also be included) 
 calibration specifications, such as the number of calibration points, environmental 

requirements, and precision and accuracy requirements 
 a list of the calibration standards and accessory equipment needed to perform an effective 

calibration, manufacturer’s name, and instrument model number 
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 a complete, clear, concise, step-by-step written calibration procedure 
 specifications for calibration facilities, equipment, temperature, and humidity, and physical 

protection for calibration standards 
 specific instructions for obtaining and recording the test data (includes data collection forms) 
 
Computers and Data Processors 
1. Operating manuals and supplementary procedures are available to operators. 
2. Deviations from established procedures are documented to an extent appropriate to repeat the 

procedures at a later date. 
3. Special procedures relating to security and file management (including archiving, file repair, 

file back-ups) are outlined in SOP# 4-12-1. 
4. The computers and their software are considered validated when correct operation (or 

expected answer) occurs after the input of well-characterized parameters. This is known as a 
black-box system. The degree of validation necessary depends on the exact use of the 
computer. Consider testability, traceability, maintainability, and repeatability. 

5. When software is updated, a record is kept of the revision history. 
 
 

Documentation 
Documents on standardization, calibration, maintenance, equipment safety, and spare parts 
accompany each instrument. 
 
Equipment records include the following information: 
 name 
 manufacturer 
 serial number 
 model number 
 company asset number 
 date received 
 date placed in service 
 current location 
 condition when received (new, used, reconditioned) 
 manufacturer’s manuals and location 
 calibration period 
 calibration records and location 
 maintenance records and location 
 
 

Reference Procedures 
Equipment manuals 
SOP 5-05-1-02 Microscope Maintenance 
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References 
Eurachem Guidance Document No. 1. 1993. Accreditation for Chemical Laboratories. 
 
Eurachem. 1996. Accreditation for Laboratories Performing Microbiological Testing. 
 
Garfield, F.M. 1991. Quality Assurance Principles for Analytical Laboratories. AOAC. 
Arlington, VA. 
 
 

Revision History 
 

Revision Date Revision Notes 
0 16 Dec 2004 Initial Publication 
1 24 Oct 2008 Added equipment records, revised cal. matrix 

        
Approved by: 
 
 
 
___________________________  ________ 
R. Mark Bailey, President/Lab Dir.  Date 
 
 
____________________________  ________ 
Lawrence King, Quality Manager  Date 
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Appendix A 
Calibration and Maintenance Matrix 
 
Equipment Requirements Frequency 
Balances 1. Calibration check 

2. Clean 
3. Service & calibration 

Daily / each use 
Daily / each use 
Annually 

Balance calibration weights Accuracy 3 years 
Timers Accuracy 2 years 
Thermometers (working) Check specific points against 

reference thermometer 
Annually 

Electrode/meter systems, including 
conductivity, pH and ion-selective 

1. Electrode drift or reduced 
response 

2. Fixed point and slope checks 
using standard solutions 

3. Clean electrode 

Daily /each use 
 
 

Temperature controlled equipment 
(refrigerators, ovens, furnaces, hot 
block, etc.) 

1. Periodic calibration of 
temperature sensing system 
using the appropriate standard 
thermometer 

2. Thermal stability, 
reproducibility 

3. Heating / cooling rates and 
cycles 

4. Ability to achieve and sustain 
pressure or vacuum 

5. Monitor temperature 
6. Clean and disinfect internal 

surfaces 

Annually 
 
 
 
Annually 
 
Annually 
 
Annually 
 
Daily 
Weekly 

Spectrometers (atomic absorption, 
fluorimetric, inductively coupled 
plasma – optical emission, infra-red, 
luminescence, mass, nuclear 
magnetic resonance, ultra-
violet/visible and x-ray fluorescence 

1. Selected wavelength accuracy, 
precision, stability 

2. Source stability and blank 
reading 

3. Detector performance 
(resolution, selectivity, stability, 
linearity, accuracy, precision) 

4. Signal to noise ration 
5. Detector calibration (mass, ppm, 

wavelength, frequency, 
absorbance, transmittance, 
bandwidth, intensity) 

6. Internal temperature controllers 
and indicators where applicable 

7. Clean 

Each use 
 
Each use 
 
Each use 
 
 
Each use 
Each use 
 
 
 
Each use 
 
As recommended by manufacturer 

Microscopes 1. Resolving power 
2. Graticule calibration (for length 

measurement) 
3. Clean 
4. Full maintenance 
5. Check alignment 

Annually 
Annually 
 
Daily / each use 
Annually 
Daily / each use 

Safety cabinet 1. Establish performance 
2. Air flow and mechanical check 

Initially and after repair 
Annually 

Laminar air flow cabinet 1. Establish performance 
2. Air flow and mechanical check 

Initially and after repair 
Annually 
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Equipment Requirements Frequency 
Still deionizer and reverse osmosis 
unit 

1. Conductivity 
2. Microbial contamination 
3. Clean or replace cartridge / 

membrane 

Daily 
Monthly 
As recommended by manufacturers 

Pipetters / pipettes 1. Accuracy and precision of 
volume dispensed 

2. Clean 
 

Regularly (defined by taking account 
of the frequency and nature of use) 
Each use 

Plasma etcher 1. Etching time Quarterly 
Electron microscopes 1. Analytical checks per SOPs 

2. X-Ray leakage check 
Per SOPs (5-40-2-TEM series) 
Annually 

   
   
 

Attachment A 
Equipment Inventory Log – sample page 
 
ID # Instrument description Manufacturer & Model # Serial # Entered Date Init. Retired Date Init. 
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Attachment B 
Equipment Information Record – sample page 
 
 
 
ID #  Entry Date     New      Revised      Retired  
 
 
Manufacturer & Model #       Serial #      
 
 
Instrument Description             
 
 
Associated Equipment             
 
 
Calibration type              
 
 
Calibration interval             
 
 
Range               
 
 
Tolerance              
 
 
Vendor/contractor             
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Purpose 
This SOP describes the quality control procedures applied by Asbestos TEM Laboratories to 
assure and improve the quality of the TEM laboratory analytical service. 
 

Definitions and Acronyms 
Quality Control – the operational techniques and activities that are used to fulfill requirements 
for quality (ISO 8402). 
 
Nonconformity – nonfulfillment of a specified requirement. 
 

Responsibilities 
Laboratory Manager ensures that this procedure is utilized where appropriate. 
 

Materials Required 
Electronic spreadsheet capabilities 
 

Procedures 
Periodic checks of the quality of analyses are made according to a set schedule (See Appendix 
A: QA Procedures Schedule), which fall into eight categories. Sample Tracking Worksheets are 
used to ensure that the QC analyses are performed within the required frequency. The sheets track 
the date, analyst, login #, type of sample, sample ID, total asbestos fibers, grid openings and whether 
the sample passed or failed. The first column will list the required QC at the sample appropriate 
frequency. The analyst, when prompted by the required QC column, will choose a sample within that 
group of samples to perform the given QC analysis. The given QC analysis performed is then 
recorded in the final column. The QC analysis data is then transferred to the Quality Control 
Analysis Tracking Worksheet. This sheet has the date, analyst’s initials, login #, type of sample, 
sample ID and the total asbestos fibers for both the original sample and the QC sample. The analyst 
will note if the QC passes and make comments as needed.   To the greatest extent possible, analysts 
perform quality control analyses without their prior knowledge (i.e. QC analyses are disguised as 
new samples), in order to avoid bias, but given the size of the laboratory, it is difficult to do this.  
If it is concluded that the original analysis was in error, it is treated as nonconformity per SOP 4-
09-1, and a Corrective Action Request (SOP 4-11-1) is initiated. The client is notified 
immediately.  The results of all of the quality control analyses are compiled periodically, and 
ultimately should give a measure of the precision of analyses performed by the laboratory. 
 
1) Verified analysis.  (See Steel and Small, "Accuracy of Transmission Electron Microscopy for 
the Analysis of Asbestos in Ambient Environments" for a discussion of verified analysis.)  As 
many analysts as possible (possibly including analysts from other labs), scan the same area of a 
sample and carefully map out the shapes and positions of the asbestos structures so as to get as 
complete an inventory of structures as possible.  Each analyst's results are then compared to the 
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inventory to assess their accuracy.  Each analyst's average accuracy must be good enough so that 
(following NIST): 
 

a) True positives are >= 80%. 
 
b) False negatives (e.g. Chrysotile classified as non-asbestos) are <= 20%. 
 
c) False positives (e.g. Gypsum classified as amphibole) are <= 10% 
 

Also, verified analysis data is used to determine the accuracy of the TEM analysts and is 
discussed in greater detail in SOP #5-04-6-02.  The criteria which each analyst must meet, and 
the response actions for failure to comply, are: 
 

i)   Asbestos TEM Laboratories will have any analyst who obtains a value of AN greater 
than 1.0 for any sample review the sample with the QA Supervisor to see if the analyst is 
having problems with their quantitation skills, or to verify inhomogeneity problems in the 
sample. 
                                      _ 
ii)   Asbestos TEM Laboratories will have any analyst who maintains a value of AN greater 
than 0.75 meet with the QA Supervisor to review their procedures to work to correct any 
problems that the analyst may be having with their quantitation skills. 

 
 2) Determination of Analyst Precision.  A portion of the 10% of which are re-analyzed for QC 
purposes are analyzed to keep a record of the precision of the analysts.  This type of test is an 
intra-operator check where the same analyst rescans a sample looking at the same grid openings 
as in the original analysis.  The criteria which each analyst must meet, and the response actions 
for failure to comply, are: 
 

i)   Asbestos TEM Laboratories will have any analyst who obtains a value of PN greater 
than 0.7 for low fiber counts (4 or less fibers counted), or greater than 0.2 for higher fiber 
counts (5 or more fibers) review the sample with the QA Supervisor and Lab Manager to 
see what the cause of the outlier is.  The high value may be related to very low fiber counts 
where a few missed fibers will greatly affect the value of PN.  Otherwise, a check is made to 
see if the analyst is having problems with their fiber identification skills.  Outliers 
exceeding these values will be called to the attention of the client. 

 
ii)   Asbestos TEM Laboratories will have any analyst who maintains a value of PN greater 
than 0.1 meet with the QA Supervisor and Lab Manager to see what the cause of the 
consistent miscounts is. A check is made to see if the analyst is having problems with their 
fiber identification skills with remedial actions undertaken.   

 
3) Re-prepped samples.  A second preparation of the sample is made and analyzed.  These data 
give the best indication of the reproducibility of the lab's results.  If the result is not within the 
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Poisson 95% confidence interval (the table can be found in the QC files), both results should be 
investigated and a sheet entered in the corrective actions file.  It is normal that deviation outside 
the 95% confidence interval will occur for at least 5% of the samples reanalyzed, so when this 
happens it is not cause for alarm.  It is simply good policy to do a check for each reanlayzed 
sample outside the 95% C.I., because if an error is made in the lab (e.g. contamination), these are 
most likely to show it.  Ideally, an average 5% of the reanalyzed samples will fall outside the 
95% C.I. (that is how it is defined), but in reality, clustering of the asbestos structures (e.g. a 
single bundle that broke into 10 structures) will cause greater deviation.  Currently, the Poisson 
treatment is used as a rough guide, and this will probably be replaced by a new scheme to be 
developed by NVLAP.  For a discussion of Poisson statistics, see appendix B "Statistical 
Interpretation of TEM Results".   

 
4) Same-preps-different-area analysis.  A second analysis is performed on different areas of the 
same grid preparations.  As with re-prepped samples, the results are investigated whenever the 
results are outside the 95% C.I.   

 
5) Inter-operator checks (Recounts).  A second analyst scans the same area as the first.  Particle 
locations and shapes are not mapped.  Differences between the original analysis and the QC 
analysis should not exceed 20% of the asbestos count or 2 structures, whichever is greater.  The 
apparent reason(s) for any differences at all should be noted on the QC analysis sheet that is filed 
with the count sheets in the QC files.  These are the second most common QC analysis, after the 
re-prepped samples. 

 
6) Inter laboratory checks.  Samples or grid preparations are sent to or received from another lab. 
Again, if differences greater than those defined by the 95 C.I. occur, some investigation should 
be undertaken.  Should discrepancies occur consistently, the methods of the two laboratories will 
be compared to determine the source(s) of the discrepancy.   

 
7) Analysis of Asbestos Reference Materials.  Each operator is required to periodically review 
the characteristics of the asbestos minerals and other materials which might be mistaken for 
asbestos by inspection of known reference materials.  The laboratory maintains an excellent 
collection of these materials.   
 
8) NIST Proficiency Analytical Testing (PAT) Samples and NIST Reference Materials.  Each 
analyst is required to analyze PAT samples every time they are sent to the lab.  Each analyst 
must also analyze one NIST reference sample (e.g. SRM 1876) each year as well.  The 
laboratory maintains adequate specimens of NIST SRM 1866, 1876, and 2063 standards at all 
times.  If there is a need to order one of these, it should be ordered well ahead of time if possible, 
as it may take up to a year to get it. 
 

Documentation 
TEM Sample Tracking Worksheets are used to maintain an up-to-date schedule and record of  
QC analyses; TEM QC Analysis Tracking Worksheets are used to assure that  QC samples have 
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been analyzed and evaluated according to the required frequencies. Separate tracking records are 
maintained for air, bulk, and water samples.  
 
 
The following records are generated and managed: 
 

Required Record Custodian 

TEM Monthly QC Report Quality Manager 

TEM Sample Tracking Worksheets Senior TEM Analyst 

TEM QC Analysis Tracking Worksheets Senior TEM Analyst 

NIST PAT Records Senior TEM Analyst 

Analysts’ Proficiency Tests Records Laboratory Manager 
 

Reference Procedures 
SOP # 5-04-6-01 Uncertainty 
SOP # 5-04-6-02 Analyst Proficiency Control 
SOP # 5-04-6-04 Contamination Control 
SOP # 4-09-1 Control of Nonconforming Work 
SOP # 4-11-1 Corrective Action Request 
 

References 
ISO “Guide to the Expression of Uncertainty in Measurement”. 
Eurachem / CITAC. Quantifying Uncertainty in Analytical Measurment (2nd Edition). 
 

Revision History 
 

   Revision Date Revision Notes 
1 04 Oct 2005  Formatting 
2 10 Sep 2008 Add references to SOPs 4-09-1 & 4-11-1 

3 05 Nov 2008 Expand & revise TEM Check and QC 
sample intervals; add tracking sheets 
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Approved by: 
 
 
 
___________________________   ________ 
R. Mark Bailey, President/Lab Dir.  Date 
 
 
____________________________  ________ 
Lawrence King, Quality Manager  Date 
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Appendix A: Quality Assurance Procedures Schedule 
 
Appendix B: Statistical Interpretation of TEM Results 
 
Appendix C: TEM Air Sample Tracking Worksheet 
 
Appendix D: TEM Air Sample QC Analysis Tracking Worksheet 
 
Appendix E: Other TEM Sample Tracking Worksheet 
 
Appendix F: Other TEM Sample QC Analysis Tracking Worksheet 
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APPENDIX A- QUALITY ASSURANCE PROCEDURES SCHEDULE 

 

Unit Operation Quality Assurance Measure Frequency 
Conformance 
Expectation 

Responsible 
Party 

Sample 
Receiving/ 

Sample Custody 
Review of sample condition 

Damage check, Custody seal, etc.) Each sample Meet specs. or reject 
Sample 

Coordinator 

 
Review of Chain-of-Custody 

record Each sample 
Complete, or contact 

client 
Sample 

Coordinator 

 Review of log-in sheet Each sample 
Complete, or contact 

client 
Sample 

Coordinator 

Sample Tracking Check on Analysis Progress Daily 
Finish on time or 

contact client 
Sample 

Coordinator 

Sample Prep Grid Opening Size 
20 openings/20 grids/lot of 

1000 100% QA Officer 

 

Review of sample condition 
(Check for sample disruption, prior 

PCM analysis, overloading, etc.) Each sample Meet specs. or reject TEM analyst 

 Supplies and reagents On receipt Meet specs. or reject QA Officer 

 Laboratory Blank 
Prepare: 1/batch, min. 10%  
Analyze as needed, min. 4% 

Meet specs. or 
investigate for contam. 

and redo lot TEM analyst 

 Other Prep Blanks 
As needed to resolve 

contam. Problems 
Meet specs or correct   

contam. problems QA Officer 

 Clean area monitoring 
After cleaning/service or 

quarterly 
Meet specs. or remove 

contam. QA Officer 

 Field Filter Blanks Prep with samples 95% TEM analyst 

 Sealed Filter Blanks Prep with samples 95% TEM analyst 

 Filter Lot Blanks Run as requested 95% TEM analyst 

 Plasma Etcher Calibration Quarterly 95% QA Officer 

 Multiple preps (min. 3 per sample) Each Sample 95% TEM analyst 

 Quality Check of Carbon Replica Each Sample 

Replica >50% of grid. 
>50% of G.O.'s O.K. 

>20 G.O.'s O.K. TEM analyst 

TEM Checks System Check Each day/each analyst 95% TEM analyst 

 Alignment Check Each day/ each analyst 95% TEM analyst 

 EDXA calibration check Daily (each day used) 95% TEM analyst 

 SAED calibration:  Au or Al Std. Monthly/ Post-service 95% QA Officer 

 
Magnification Calibration 

standards Monthly/ Post-service 95% QA Officer 

 
Beam Dose, Spot Size, Chrysotile 

Sensitivity Quarterly 
Meet specs or repair 

TEM QA Officer 
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Unit Operation Quality Assurance Measure Frequency 
Conformance 
Expectation 

Responsible 
Party 

 
EDXA Detector Resolution & K-

factors Semi-annually Meet specs or repair QA Officer 

 Stage Translation Reproducibility Annually 
Meet specs or repair 

TEM QA Officer 

QC Analyses 
Intra-Laboratory Verified Analysis 

(accuracy check) 1 per 100 grid openings 

>80% true positives 
<20% false negatives  
<10% false positives TEM analysts 

 Inter-Laboratory Verified Analysis 1 per 200 grid openings -  As Above - QA Officer 

 Repeat Analyses – Second Analyst 2.5% of samples 
Meet standards (see   

QA Manual) TEM analysts 

 Repeat Analyses – Same Analyst 1% of samples 
Meet standards (see   

QA Manual) TEM analysts 

 Repreparation and analysis 1% of samples 
Meet standards (see   

QA Manual) TEM analysts 

 
Laboratory analytical standards of 

known materials 
Training and for comparison 

w/ unknowns 100% TEM analysts 

 

Analysis of NIST SRM 1876/RM 
84101 (measure of accuracy and 

comparability) 

1 per analyst per year 
(standard currently unavail.)   

in 80% of Analyses Within 95% Conf. 
Lab 

Supervisor 

 
Record and verify Diffraction 

Pattern ID 1 per 5 samples w/ asbestos 80% accuracy TEM analyst 

 Record and verify EDS spectra ID Each sample 95% accuracy TEM analyst 

Data Entry 
/Reduction 

Data Entry Review (Data 
validation and measure of 

completeness) Each Sample 95% 

Data Entry / 
Analyst/Lab 

Supv. 

 
Hand calculation of computerized 

data reduction procedure 1 per 100 samples 
Within 2% or check 

procedures 
Lab 

Supervisor 
Quality System 

Review 
Compilation of QA data and 

review of performance. Monthly - QA Officer 

 
Update of analysts' performance 

files Quarterly - QA Officer 

 
Review and critique of Quality 

System Annually - QA Officer 
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Appendix B: Statistical Interpretation of TEM Results 

 
I:  INTRODUCTION. 

The values calculated from the results of TEM analyses are not exact measurements of the 
concentration of asbestos in the air or water that was drawn through the filter.  They are 
predictions of the actual concentrations based on the analysis of a very small fraction of the 
filter.  Because asbestos structures are distributed in a random, rather than a regular, fashion, 
our results will vary from the actual average asbestos concentration, and a duplicate or replicate 
analysis may vary somewhat from the original analysis.  Described below are techniques for 
calculating how great this variation is expected to be.  The Poisson treatment has been shown to 
be inadequate in many cases, and there has been talk of using a binomial distribution, but this 
would be much more difficult.  In general, we use the Poisson treatment as a rough guide for 
knowing how much variation to expect from random statistics. 
 
 

II: POISSON STATISTICS. 
In the most common case, it is assumed that the asbestos structures are randomly distributed on 
the filter, i.e. they do not tend to be "clumped" together.  In this case, the expected distribution 
of counts (either per grid opening or per analysis) is the Poisson distribution.  One property of a 
Poisson distribution is that its variance is equal to its mean, and thus, the "Poisson standard 
deviation" is the square root of the mean.   
 
A) Calculating 95% upper confidence limits (95% UCL's). 

The statement "the 95% UCL = x" states that there is only a 5% chance that the actual 
average concentration of asbestos on the filter exceeds x.  If it is assumed that the 
distribution of asbestos structures on the filter is a Poisson distribution, the 95% UCL can 
be determined using the accompanying table, "Confidence limits for the Expectation of a 
Poisson Variable".  It gives the 95% confidence limits as a function of the number of 
structures counted in the analysis (do not use the s/cc or s/mm2 concentrations).  The 95% 
UCL that is read from the table is in units of structures per analysis and must be converted 
to s/cc or s/mm2 in the same way the structure count from an analysis is converted. 
 

B) Comparison of duplicate and replicate analyses. 
A certain amount of difference between the original analysis and a replicate or duplicate 
analysis is acceptable because of random variations in the concentration of asbestos 
structures on the filter.  The Poisson distribution is used to predict the amount of 
variability that can be attributed to random effects. Specifically, the mean of two or more 
analyses of the same sample is calculated.  The "Poisson standard deviation" (PSD) is then 
calculated by taking the square root of this mean.  The AHERA regulations call for 
replicate analyses to be within 1.5 times the PSD of the mean.  Duplicate analyses should 
be within 2 times the PSD.  When these conditions are not satisfied (and statistically 
speaking, that will inevitably happen once in a great while), a series of corrective actions 
are taken.  Initially, the samples in question are checked to see whether the asbestos 
structures are clumped together, which would invalidate the Poisson approach.  If so, it is 
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decided whether the degree of clumping could cause the discrepancy (the binomial 
distribution may be useful.  See Bhattacharyya and Johnson, Statistical Concepts and 
Methods, which can be found among the lab references.)  If clumping is not the cause, the 
lab blanks are checked for evidence of contamination, the analysts' techniques are 
reviewed, and additional inter operator checks, duplicates, or replicates are run. 
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Appendix C: TEM Air Sample Tracking Worksheet  
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Appendix D: TEM Air Sample QC Analysis Tracking Worksheet 
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Appendix E: Other TEM Sample Tracking Worksheet 
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Appendix F: Other TEM Sample QC Analysis Tracking Worksheet 
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Scope 
Instruments in the laboratory should be periodically checked. This procedure explains how to check and 
calibrate the analytical balance. The calibration and checking should be carried out each day that the 
balance is used. 
 

Description of Test Items 
Analytical balance. Metler Toledo make, model AE163. 
 

Materials and Equipment Required 
Mettler AE 163 Analytical Balance 
Troemner Class I weights – Calibrated with NIST/ASTM Tolerance Class 1 mass reference standards. 
 

Description of Procedures 

I. Turn the balance on by pressing the single control bar. To achieve stable results, it is 
recommended that the balance be connected for at least 60 minutes prior to calibrating. 

II. Weigh the calibrated weight (100 mg) and record the results in the Laboratory Balance 
Calibration Record Sheet. Date and initial the entries.  

III. Compare the results against the required criteria: 100 mg + 0.1 mg. 

IV. If the recorded weights do not pass, conduct an internal calibration (per the instruction manual) 
and repeat the weight check. If the weights still do not pass, contact a qualified external company 
to conduct repairs.  

 

Method of Recording Observations and Results 

The results are recorded on the Laboratory Balance Calibration Record Sheet, which is kept in the 
Balance Calibration Record Folder. 

 

Safety Measures 
Wear a lab coat while working in the lab. 
 

Documentation 

Balance Calibration Record Folder. 
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Quality Control Plan 
Once a year, a qualified external company such as Heusser Neweigh is contracted to calibrate the 
balance. The weights used to verify the balance accuracy must be calibrated by qualified external 
calibration service at least once every three years. 
 

References 
Mettler AE163 Operating Instructions, Mettler Instrument Corporation, Hightstown, New Jersey. 
 

Revision History, Authorship and Approval 

Revision Date Revision Notes 
0 01 Jul 2004 Initial Publication 
1 14 Sept 2007 Changed Approval person to Mark Bailey 
2 18 Sept 2007 Changed Approval person to Mark Bailey 
3 05 Nov 2007 Changed personnel 
4 10 Sep 2008 Changed calibration check to daily, two-point ; added form 
5 30 Sep 2008 Changed calibration check to single-point, 100 mg 

 

Approved by: 
 
 
 
___________________________  ________ 
Jane Zhang, Technical Manager  Date 
 
 
____________________________  ________ 
Lawrence King, Quality Manager  Date 
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Attachment A 
Laboratory Balance Calibration Record Sheet – sample page 
 

DATE 100 mg reading 
In Range?  

+ 0.1 mg (Y/N) 
Internal 

Cal.? (Y/N) Initials 
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Calibration records: Plasma etcher, & ovens
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Lab oven pyrometer order information
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Calibration sheet for new weights
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QC/QA reports (last three months):  

TEM, PLM, PCM
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Corrective Action Request: CAR #010
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Corrective Action Request: CAR #011
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Photo of lab staff training folders
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Company training records 
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EXECUTIVE SUMMARY 
 
An asbestos on-site laboratory audit was performed at Batta Environmental, Inc. in Newark, 
Delaware on September 9-10, 2008 in support of the Libby Asbestos Site and Libby Action Plan 
(LAP).  Areas assessed included facilities, equipment, personnel, and documentation as related 
to the laboratory’s capability to process samples for asbestos testing in accordance with Libby-
specific requirements for Libby Amphibole (LA) analysis and quality assurance.  The laboratory 
is not currently receiving Libby samples. 
 
The audit revealed the laboratory facility to be secure, clean, with sufficient space to receive, 
process, prepare, and analyze bulk and air samples by Phase Contrast Microscopy (PCM), 
Transmission Electron Microscopy (TEM), and Polarized Light Microscopy (PLM) 
methodologies.  The laboratory currently has only one transmission electron microscope, 
limiting the laboratory’s capacity to analyze samples, but they do have two experienced TEM 
analysts.  The laboratory also has two polarized light microscope stations, each with a 
stereomicroscope for preliminary sample examination, and two phase contrast microscopes.  
The laboratory does not have a Laboratory Information Management System but relies on an 
older DOS-based sample tracking system, which meets their currents needs. 
 
There were ten observations identified from the laboratory evaluation, none of which are 
significant and all of which should be readily resolved through the application of appropriate 
corrective actions.  Areas of concern include the laboratory's current process for replicate 
samples which does not allow for the application of corrective action if needed prior to reporting 
the original results; the performance of internal audits on an annual basis; and the 
documentation of sample preparation data in a clear and concise manner. 
 
The laboratory technicians and analysts demonstrated proficiency and professionalism 
throughout the audit process, readily answering all questions posed by the Audit Team.  
Laboratory management was similarly responsive to the questions from the Audit Team. 
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LABORATORY INFORMATION AND AUDIT SCOPE 
 
This report summarizes the findings of an asbestos on-site laboratory audit of Batta 
Environmental, Inc. in Newark, Delaware on September 9-10, 2008.  The audit was conducted 
in support of the US Environmental Protection Agency (USEPA) Libby Asbestos Site activities 
and Libby Action Plan (LAP), and involved an evaluation of the laboratory’s ability to process 
samples and data in accordance with the provided Libby-specific guidance documents.  Shaw 
Environmental, Inc. Quality Assurance Technical Support (QATS) staff participation in the on-
site audit and subsequent preparation of this report was performed under Sub-task 3, Task 2, 
TO 2019, QATS Contract EP-W-06-005. 
 
Detailed information regarding the subject laboratory is as follows: 
 

Date of On-site: September 9-10, 2008 
 

Laboratory: Batta Environmental, Inc. 
6 Garfield Way 
Newark, Delaware 19713 
302.737.3376 

 
President: Naresh Batta, MS, RPIH 

 
Audit Team 
 
US EPA: Jodi Powell, USEPA Region 8, Project Officer 
Shaw QATS: Michael P. Lenkauskas, CQA, Lead Auditor 

 
 
The Audit Team, comprised of USEPA Region 8 and Shaw Environmental, Inc. QATS 
personnel, performed the technical and evidentiary aspects of the on-site audit.  The technical 
part of the audit involved an evaluation of the Contractor’s facilities, personnel, and capabilities 
to process samples and data as described in the Libby-specific guidance documents.  
Processes evaluated included sample receipt, sample storage, sample tracking, sample 
preparation, sample analysis, data review, and data package assembly.  Laboratory 
instrumentation and equipment were inspected for proper maintenance and calibration, and 
laboratory personnel were interviewed to determine proficiency in their assigned responsibilities.  
Specific instrumentation and areas inspected included Phase Contrast Microscopy (PCM), 
Transmission Electron Microscopy (TEM), Polarized Light Microscopy (PLM), and capability to 
provide the required electronic data deliverable (EDD). 
 
The evidentiary part of the evaluation involved an assessment of laboratory documentation for 
accuracy, completeness, and defensibility.  The Laboratory Quality Control/Quality Assurance 
(QA/QC) Manuals for PCM, PLM and TEM were assessed for availability and accuracy to 
observed procedures, and instrument calibration and maintenance logbooks were reviewed for 
completeness, traceability, and accuracy.  During the course of the audit, the Libby Site and 
Libby Action Plan (LAP) Asbestos Laboratory On-site Audit Checklist (Draft) was completed by 
the QATS Audit Team.  The checklist is provided as an attachment to this report. 
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AUDIT FINDINGS 
 
Facilities 
 
The Audit Team was required to sign in and out upon entering and departing the facility on both 
days of the audit and observed the laboratory facility to be secure.  The laboratory facility has 
sufficient space to receive and process samples, with separate areas for bulk and air sample 
preparation, two phase contrast microscopes, one transmission electron microscope with an 
Energy-Dispersive X-ray (EDX) system, and two polarized light microscope stations, each with 
equipped with a stereomicroscope and HEPA hood.  The current system used by the laboratory 
to track samples and assign unique samples identifiers utilizes a DOS computer based 
application that is somewhat outdated but meets the current laboratory needs.  The Audit Team 
also reviewed the data results from passive and active air samples collected at various locations 
throughout the laboratory and found all results to be below the established action levels.  There 
were no observations by the Audit Team in this area. 
 
 
Project Management 
 
Batta Environmental, Inc. has been receiving Libby related samples since 2002, the majority of 
which have been air and dust samples for analysis by TEM.  The laboratory has not received 
any samples for analysis by PCM and has not received samples for PLM analysis since 2005.  
In 2008, the laboratory has received approximately 100 samples, mainly dust samples from 
Troy.  All but approximately 20 have been analyzed and reported.  Bo Li, the Asbestos 
Laboratory Manager, is also the project manager for the Libby project and participates in all 
project-related forums, including the weekly laboratory team conference calls.  The current, 
standard laboratory procedures appear to be adequate for managing the current volume and 
type of samples received from Libby operable units but might need to be enhanced should the 
volume of samples received increase.  There were no observations by the Audit Team in this 
area. 
 
 
Sample Receipt, Log-in, Storage, and Chain-of-Custody 
 
After initial receipt at the front desk, sample packages/containers are transferred to a HEPA-
hood in the PLM area where they are inspected, processed, and distributed by the Sample 
Coordinator.  During non-business hours, sample packages are deposited in a secure drop box 
located at the rear of the building.  A Laboratory Information Management System (LIMS) is not 
available, but a DOS-based system is used to track samples and assign unique laboratory 
identification numbers.  During the evaluation the Audit Team observed the procedures applied 
by the Sample Coordinator to inspect and process samples.  The sample coordinator clearly 
demonstrated and described his responsibilities.  One observation was made by the Audit Team 
concerning the minimization of contamination and/or exposure during the samples receiving 
process: 
 

1. Although the majority of samples, including those received from Libby (CDM), are 
properly transferred to either the air or bulk sample preparation area for inspection prior 
to login, some sample deliveries are received at the front desk by the office 
administrator.  This area is not equipped with a HEPA-hood nor are the personnel at the 
front desk trained to receive and process samples in a safe and efficient manner.  The 
requirement that sample containers and bags be opened inside a hood to safeguard 

2019-10302008-3



 

Batta Asbestos On-site Audit Report_fnl.doc Page 4 of 8 

against sample contamination and health hazards are described in Section II.8 and 
Chapter III of the Laboratory PLM QA Manual and TEM QA Manual, respectively.  
Copies of the laboratory requirements are provided as enclosures.  Refer to Checklist 
No. 4.3.3 and Enclosures 1A-1B. 

 
Recommended Corrective Action – Minimize the potential for sample contamination 
and personnel exposure by opening all sample containers in a HEPA-hood. 

 
 
Fiber Analysis by Phase Contrast Microscopy (PCM) 
 
Phase Contrast Microscopy analyses on samples from Libby operable units typically require a 
short turn-around-time and PCM capabilities are usually analyzed at the EMSL Laboratory in 
Libby, Montana.  No Libby PCM samples have to date been sent to Batta.  However, an 
evaluation of PCM capabilities was performed should samples be directed to Batta for PCM 
analysis in the future.  The laboratory has two phase contrast microscopes, is certified by the 
American Industrial Hygiene Association (AIHA), and has analysts qualified by the Asbestos 
Analysts Registry (AAR).  The Audit Team found the PCM area to be clean and organized; the 
instrumentation well-maintained; and the quality documentation acceptable.  The analyst 
demonstrated proficiency and professionalism during the audit process, clearly describing her 
duties to the Audit Team.  One observation was made by the Audit Team concerning the 
timeliness of quality control analyses: 
 

2. Replicate analyses are performed as required, at a frequency of 10% and concurrently 
with original analyses.  However, the evaluation of replicate results as to whether they 
are within the established acceptance limits is performed at the end of each month, after 
the original results have been reported and not in time to perform the necessary 
corrective action.  The corrective action requirements for replicate analyses, including 
those pairs falling outside the established acceptance limits, are described in Section 13 
of NIOSH Method 7400.  A copy of the requirement is provided as an enclosure.  Refer 
to Checklist Nos. 5.7.1 and 5.7.2 and Enclosure 2. 

 
Recommended Corrective Action – Ensure that replicate analyses are performed in 
such a manner as to allow for the timely evaluation and subsequent corrective action, if 
applicable. 

 
 
Sample Preparation for Analysis by Transmission Electron Microscopy (TEM) 
 
The laboratory has the equipment and staff to prepare various sample matrices for TEM 
analysis, including air, dust, and water, as well as those procedures described in Libby-specific 
guidance documents.  The Audit Team observed the technician prepare air samples using a 
direct preparation technique, and the technician also described indirect techniques used for 
other matrices.  The Audit Team found the TEM preparation area to be clean and organized 
with adequate equipment and instrumentation to prepare various sample matrices for TEM 
analysis, and the sample preparation technician interviewed demonstrated proficiency and 
professionalism during the audit process.  Three observations were made by the Audit Team 
concerning instrument calibration and record keeping: 
 

3. Both the drying oven and the muffle furnace, which could potentially be used to dry and 
ash samples and prepared samples, respectively, at specified temperature ranges, are 
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neither calibrated nor have instrument-specific logbooks to record calibration and 
maintenance activities.  Drying temperature requirements of 40 - 60º Celsius are 
described in project-specific SOPs (i.e., SOP EPA-Libby-10).  A copy of Section 4.1 of 
SOP EPA-Libby-10 is provided as an enclosure.  Refer to Checklist No. 6.4.1 and 
Enclosure 3. 

 
Recommended Corrective Action – Ensure that both the drying oven and muffle 
furnace are calibrated to achieve accurate drying and ashing temperatures, respectively, 
and have instrument-specific logbooks to record calibration and maintenance activities. 

 
4. As specified, the laboratory uses disposable funnels to prepare secondary filters during 

the indirect sample transfer procedure.  However, the measurements taken to determine 
the Effective Filtration Area (EFA) of the funnels, which is used to calculate the 
concentration/loading of fibers on the secondary filters, is not available.  In order to 
ensure the consistency of the EFA, measurements should be maintained for each 
vendor part or lot number.  Refer to Checklist Nos. 6.7.3.3 and 6.8.4.2. 

 
Recommended Corrective Action – Ensure that an EFA is calculated for all filtration 
apparatus prior to first use and is recorded and stored in the laboratory for future 
reference. 

 
5. The documentation of filtrate volumes used to perform dilutions and serial dilutions 

during the indirect preparation procedures are not recorded in a manner which allows 
the verification of the recorded data.  The sample volumes used to perform dilutions, but 
not the actual dilutions, are recorded in the Comments column of the TEM Sample Prep 
Sheet.  A copy of a completed TEM Sample Prep Sheet is provided as an enclosure.  
Refer to Checklist No. 6.16.1 and Enclosure 5. 

 
Recommended Corrective Action – Ensure that the sample volumes used to prepare 
secondary filters during indirect sample preparation are recorded in a manner that will 
clearly reflect the dilution performed. 

 
 
Asbestos Analysis by Transmission Electron Microscopy (TEM) 
 
The evaluation of the TEM area included an assessment of the laboratory’s capabilities with 
regard to the analysis of TEM as described in the Libby-specific guidance documents; a review 
of instrument maintenance and calibration records; the availability of reference materials, 
including Libby amphibole spectra and BIR-1G daily analyses; and an assessment of the TEM 
analyst proficiency.  The laboratory has one TEM system with an Energy Dispersive X-ray 
(EDX) system for elemental analysis and two experienced analysts.  The analysts interviewed 
during the evaluation demonstrated a good understanding of the standard techniques for 
identifying and recording asbestos structures and answered all questions posed by the Audit 
Team in a professional manner.  One observation was made by the Audit Team concerning 
instrument calibration: 
 

6. The TEM screen and camera magnification is performed on a quarterly basis as 
described in Section VII-IIIX of the laboratory’s TEM QA Manual, and not monthly as 
described in the AHERA method.  The requirement to calibrate both the screen and 
camera magnification monthly is described in Table III of the AHERA method.  A copy of 
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Table III of the AHERA method is provided as an enclosure.  Refer to Checklist No. 7.5.1 
and Enclosure 6. 

 
Recommended Corrective Action – Perform the TEM screen and camera 
magnification on a monthly basis as described in Table III of the AHERA method, and 
update the laboratory’s TEM QA manual to be consistent with the AHERA method. 

 
 
Asbestos Analysis by Polarized Light Microscopy (PLM) 
 
The PLM area has two work stations, each equipped with a functional hood, a polarized light 
microscope, refractive index (RI) liquids, tools for manipulating samples, and a stereo-
microscope for preliminary sample examination.  The Audit Team found the PLM area to be 
clean and organized, the instrumentation well-maintained, and the quality of the documentation 
acceptable.  The analyst interviewed during the evaluation demonstrated both proficiency using 
standard methods and professionalism during the audit process, clearly describing his duties to 
the Audit Team.  The following observations were made regarding training, calibration, and 
quality control: 
 

7. Although the laboratory personnel interviewed demonstrated proficiency analyzing bulk 
samples in accordance with standard methodology (i.e., EPA 600 Series), the laboratory 
has not received soil samples for PLM analysis from Libby since 2005, and the 
personnel interviewed were not adequately familiar with the applicable Libby-specific 
PLM SOPs.  It is the Audit Team's recommendation that in-house training be performed 
prior to resuming analysis of Libby soil samples by PLM.  Refer to Checklist Nos. 8.3.2 
and 10.3.1.2. 

 
Recommended Corrective Action – Prior to the receipt and subsequent analysis of 
Libby soil samples by Libby-specific PLM SOPs (i.e., SRC-Libby-01 and SRC-Libby-03), 
the laboratory should perform in-house training to ensure that all applicable PLM 
analysts are proficient in the required procedures. 

 
8. The refractive index (RI) oils used at the Nikon PLM work station are calibrated on a 

monthly basis; however, the calibration frequency of the RI oils used at the Olympus BH-
2 work station could not be determined.  The requirement to perform RI oil calibrations 
monthly, each time a bottle gets refilled, or when new stocks are received is described in 
Section III-IV of the Laboratory PLM QA Manual.  A copy of Section III-IV of the 
Laboratory PLM QA Manual is provided as an enclosure.  Refer to Checklist No. 8.6.3 
and Enclosure 8. 

 
Recommended Corrective Action – Ensure that all RI oils are calibrated and 
documented monthly or whenever a new bottle is opened, whichever is more frequent, 
as described in the laboratory’s written procedures. 

 
9. A determination of the acceptance of replicate analyses is performed at the end of each 

month, and not prior to reporting the results of the original analysis.  Because the results 
reported to a client are often used to make decisions concerning the necessity for 
remediation or to identify potential threats to public health, it is important that all results 
be reviewed for completeness and accuracy prior to being released.  Refer to Checklist 
No. 8.11.2. 
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Recommended Corrective Action – In order to ensure the accuracy of reported 
results, determine the acceptance of replicate analyses as described in the Laboratory 
QAM. 

 
 
Data Management 
 
Data review of the TEM data associated with Libby samples is performed by two experienced 
TEM analysts, each of which peer reviews the other’s analytical results prior to data entry into 
the appropriate electronic spreadsheet.  Once the data have been entered into a spreadsheet, a 
copy of the spreadsheet is printed, and a second review is performed to verify concurance with 
the raw data.  There were no observations made by the Audit Team in this area during the 
evaluation. 
 
 
Quality Assurance/Quality Control (QA/QC) 
 
The Audit Team interviewed the Quality Assurance Officer (QAO), reviewed the Batta 
Environmental, Inc. QA Manuals, and performed a cursory review of recent monthly quality 
control reports, laboratory air monitoring results, non-conformance reports, laboratory 
certifications, internal audit reports, and the training files of interviewed laboratory personnel.  
The QAO was professional and cooperative during the audit process and demonstrated an 
understanding of, and commitment to, the laboratory’s current quality system.  The following 
observation was made concerning the performance of internal audits: 
 

10. The internal audits are not performed on an annual basis as described in the laboratory’s 
written procedures.  The most recent internal audits were performed in 2004 and 2007.  
The requirement to perform internal audits annually is described in Section IV-VIII of the 
laboratory TEM QA Manual.  A copy of Section IV-VIII is provided as an enclosure.  
Refer to Checklist No. 10.4.1 and Enclosure 10. 

 
Recommended Corrective Action – Ensure that internal audits are performed on an 
annual basis as described in the laboratory’s written procedures. 

 
 
CONCLUSIONS 
 
An asbestos on-site laboratory audit of Batta Environmental, Inc. in Newark, Delaware was 
performed on September 9-10, 2008 in support of the Libby Asbestos Site and Libby Action 
Plan.  The on-site evaluation revealed the laboratory to have sufficient space, analytical 
equipment, and personnel to receive, prepare, and analyze samples by Phase Contrast 
Microscopy (PCM), Polarized Light Microscopy (PLM), and Transmission Electron Microscopy 
(TEM).  The personnel interviewed appeared to be experienced and knowledgeable in the 
analysis of various matrices for asbestos and non-asbestos materials by PCM, PLM, TEM.  
Overall, the work spaces evaluated were clean and well organized, and the documentation 
reviewed was accurate and complete.  The laboratory appears to do a good job of preparing 
and analyzing samples. 
 
There were ten observations identified from the laboratory evaluation, none of which were 
significant.  All should be readily resolved through the application appropriate corrective action.  
Areas of concern include the laboratory's current process for replicate sample analysis which 
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does not allow for the application of corrective action if needed prior to reporting the original 
results, the performance of internal audits on an annual basis and the documentation of sample 
preparation data in a clear, concise manner. 
 
All laboratory personnel interviewed were cooperative and readily answered all questions posed 
by the Audit Team.  The management of the laboratory appeared to be responsive to the 
identified deficiencies. 
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ATTACHMENT 2 
 
Libby Site and Libby Action Plan – Specific Asbestos 

Laboratory On-site Audit Checklist (Draft) 
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Laboratory:    Batta Environmental, Inc. 
  

    

Address:    6 Garfield Way 
  

    

 
 Newark, Delaware 19713 

  

    

Telephone:    302.737.3367 
  

    

    
  

    

Laboratory Personnel Contacted  
 

    

Name 
 

Title 

 Naresh Batta, M.S. 
  

Laboratory Director 

 Bo Li, Ph.D. 
 

Laboratory Manager/Quality Assurance Officer (QAO) 

 Jared Pierce 
 

 Sample Custodian 

 Asghar Keyvabfar 
 

 Microscopist 

 Judy Xu 
 

 Microscopist 

  
 

  

  
 

  

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

   

Evaluation Team 
  

   

Name 
 

Title 

Jodi Powell 
 

USEPA, Region 8 Project Officer 

Michael P. Lenkauskas, CQA  Shaw E & I (QATS), Lead Auditor 

Anni Autio  CDM, Laboratory Coordinator 

Amishi Castelli  US DOT, Volpe, Contract Manager 
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1.0 LABORATORY STATUS Yes No Comments 

1.1 Is the laboratory currently receiving samples from Libby Superfund Site 
Operable Units(s)? 

 
 

 
 

Batta has been receiving 
samples since 2002 

If “YES,” complete the following table:  

Analysis Matrices Comment 

TEM Air & Dust Analyses by both ISO & AHERA methodologies 

PLM Soil Last received in 2005 

The laboratory received approximately 100 dust samples in 2008, mainly from the Troy site, with a current backlog of about 
20 samples.  As stated above, samples have not been received for PLM analysis since 2005, but inter-laboratory samples are 
expected. 

 

2.0 LABORATORY SECURITY Yes No Comments 

2.1 Are visitors required to sign in?    

2.2 Are all entrances to the laboratory locked, except the entrance to the 
reception area? 

 
 

 
 

 

 

3.0 PROJECT INITIATION/PROJECT MANAGEMENT Yes No Comments 

3.1 Is there a designated project manager or project management team to 
ensure samples received from Libby OUs are properly processed? 

 
 

 
 

Bo Li is the designated Project 
Manager 

3.2 Are project-specific requirements and procedures communicated to 
laboratory staff? 

 
 

 
 

 

3.3 Are modifications to laboratory activities communicated to laboratory staff?    

3.4 Are the resolutions to issues resolved during the weekly laboratory 
conference calls communicated to laboratory staff? 

 
 

 
 

 

 

4.0 SAMPLE RECEIPT, LOG-IN, STORAGE, & TRACKING Yes No Comments 

4.1 Is the sample receiving area adequate, clean, and orderly?    

4.2 Is the sample receiving area secured against unauthorized personnel?    

Personnel Interviewed 

Name Title Experience 

Jared Pierce Sample Custodian 1 ½ Years 

   

Additional comments: 
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4.0 SAMPLE RECEIPT, LOG-IN, STORAGE, & TRACKING Yes No Comments 

4.3 Sample Receipt    

4.3.1 Is there a sample custodian and designated alternate responsible for 
sample receipt and log-in? 

 
 

 
 

 
Jared Pierce 

4.3.2 Is the custodian or alternate available to receive and log-in samples at 
any time delivery services are operating? 

 
 

 
 

 

4.3.3 Are sample shipping containers opened in a HEPA hood (as necessary) 
to both minimize personal exposure and safeguard against laboratory 
contamination (explain)? 

 
 

 

 
 

 

Refer to Finding No. 1 of the 
Summary On-site Audit Report. 

4.3.4 Does the sample custodian verify and record the following when 
inspecting shipments and reviewing documentation: 

 
4.3.4.1 Presence and condition of custody seals? 

 
4.3.4.2 Presence or absence of Chain-of-Custody (COC) records? 

 
4.3.4.3 Presence or absence of air bill sticker(s)? 

 
4.3.4.4 Sample condition? 

 
4.3.4.5 Presence of packaging or packing material which could compromise 

samples (i.e., vermiculite & polystyrene)? 
 

4.3.4.6 Problems/discrepancies between samples, documentation, client 
requests, etc.? 

 
4.3.4.7 Bulk and air samples received separately? 

 
 
 

 
 

 
 

 
 

 
 
 

 
 
 

 
 

 

 
 
 

 
 

 
 

 
 

 
 
 

 
 
 

 
 

 

 

4.3.5 Are (COC) records signed and dated at the time of sample receipt?    

4.3.6 Is a system in place to contact the client in case of absent 
documentation, or discrepancies between COCs, client requests, etc.? 

 
 

 
 

 

4.3.7 Are subsequent resolutions to problems and discrepancies documented?    

4.4 Sample Identification    

4.4.1 Are sample receipt identification logbooks, or a LIMS, used to log-in 
samples and assign unique laboratory identification numbers? 

 
4.4.1.1 Does the logbook or logging system serve as a direct cross-

reference between laboratory ID numbers and client ID numbers? 

 
 

 
 

NA 

 
 

 
 

NA 

 
DOS sample tracking system. 

4.4.2 When samples are split in the laboratory, is there a method in place to 
assign laboratory numbers to track the sample back to the original 
sample? 

 
 

 

 
 

 

 

Additional comments: 
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4.0 SAMPLE RECEIPT, LOG-IN, STORAGE, & TRACKING Yes No Comments 

4.5 Sample Storage    

4.5.1 Are storage facilities sufficient?    

4.5.2 Is the sample storage area secured to prevent entry of unauthorized 
personnel? 

 
 

 
 

 

4.5.3 Does the sample custodian keep storage logbooks?    

4.5.4 Are samples easy to locate from logbook references? NA NA  

4.6 Sample Tracking    

4.6.1 Is a system in place to keep track of samples and prepared samples 
entering and leaving the storage, sample preparation, and analysis 
areas? 

 
 

 

 
 

 

 
Recorded on the BLI Sample 
Custody Transmittal Sheet. 

4.6.2 Are the retention and/or disposal of unused portions of samples and 
prepared samples documented? 

 
 

 
 

 

4.7 Standard Operating Procedures (SOPs)    

4.7.1 Do laboratory personnel have access to current project-specific SOPs, 
laboratory modifications, and other pertinent guidance documents?  

 
 

 
 

 

4.7.2 Are the applicable laboratory SOPs available and followed by laboratory 
personnel (list)? 

 
 

 
 

  

Document Title Control No. Description 

PCM QA Manual Revision 6, March 2008 Section E 

PLM QA Manual 4
th
 Edition, 2008 Chapter II 

TEM QA Manual 4
th
 Edition, 2008 Chapter II 

   

4.8 Document Control: Yes No Comments 

4.8.1 Are all logbooks, notebooks, forms, or other laboratory documents 
legible, accurate, and complete (list)? 

 
 

 
 

 

Document Title Description/Comments 

 BLI Sample Custody Transmittal Sheet Internal COC 

Batta CPOC COC 

  

  

Additional comments  
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5.0 PHASE CONTRAST MICROSCOPY (PCM) Yes No Comments 

5.1 Is the PCM area adequate, clean, and orderly?    

5.2 Are steps taken to prevent the cross-contamination of equipment, supplies, 
and reagents? 

 
 

 
 

 

Personnel Interviewed 

Name Title Experience 

Asghar Keyvabfar PCM Analyst  13 Years 

   

5.3 Methods and Libby-Specific Guidance Documents Yes No Comments 

5.3.1 Are the applicable guidance documents available for reference: 
 

5.3.1.1 NIOSH Method 7400 (Issue 2), 1994? 

 
 

 

 
 

 

 

5.3.2 Laboratory Modification LB-000015: 
 
5.3.2.1 Overload rejection criteria of > 25%? 

 
5.3.2.2 If samples are visibly overloaded or contain lose debris, is an 

indirect preparation performed? 
 

5.3.2.3 Is the observance of non-countable long fibers noted? 

 
 

 
 
 

 
 

 

 
 

 
 
 

 
 

 

 

5.4 Equipment    

5.4.1 Are the microscopes used to analyze samples equipped with the 
following: 

 
5.4.1.1 Positive phase contrast, with green or blue filter? 

 
5.4.1.2 Adjustable field iris? 

 
5.4.1.3 Eyepiece (8 to 10X)? 

 
5.4.1.4 Phase magnification (40 to 45X)? 

 
5.4.1.5 Walton-Beckett Graticule? 

 
5.4.1.6 Stage micrometer with 0.01 mm subdivisions? 

 
 
 

 
 

 
 

 
 

 
 

 
 

 

 
 
 

 
 

 
 

 
 

 
 

 
 

 

Two phase contrast 
microscopes are available for 
use. 

5.4.2 Are microscope and phase ring alignment checks conducted daily?    

5.4.3 Are resolution checks performed weekly using an HSE/NPL slide?   Performed daily. 

5.4.4 Are maintenance and calibration activities recorded in microscope-
specific logbooks? 

 
 

 
 

 

5.5 Sample Preparation    

5.5.1 Are filters prepared as described in the applicable method(s)?   Hot block is used. 

Additional comments: 
 
5.3.2 To date, the laboratory has not received samples from Libby for PCM analysis, however, the documentation is 

available and the analyst was reminded of the requirement. 
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5.0 PHASE CONTRAST MICROSCOPY (PCM) Yes No Comments 

5.6 Sample Analysis    

5.6.1 Are the appropriate counting rules used (A or B)?   As requested. 

5.6.2 How are the fields and fibers tracked and recorded? --- --- Calibrated counters are used. 

5.7 Quality Control    

5.7.1 Is each analyst provided a minimum of one reference slide per work 
day? 

 
 

 
 

Refer to Finding No. 2 of the 
Summary On-site Audit Report. 

5.7.2 Are recounts analyzed at a frequency of 1 per 10 samples analyzed? 
 

5.7.2.1 Are recounts performed by the same analysts on the same 
microscope? 

 
 
 

 

 
 
 

 

Refer to Finding No. 2 of the 
Summary On-site Audit Report. 

5.8 Standard Operating Procedures (SOPs)    

5.8.1 Do laboratory personnel have access to current project-specific SOPs, 
laboratory modifications, and other pertinent guidance documents? 

 
 

 
 

 
LB-000015 

5.8.2 Are the applicable laboratory SOPs available and followed by laboratory 
personnel (list)? 

 
 

 
 

 

Document Title Control No. Description 

PCM QA Manual Revision 6, March 2008 PCM written procedures 

   

   

5.9 Document Control Yes No Comments 

5.9.1 Are all logbooks, notebooks, forms, or other laboratory documents 
legible, accurate, and complete (list)? 

 
 

 
 

 

Document Title Description/Comments 

Daily Blind PCM Reference 
Slide Analysis Data Sheet 

Daily reference slide documentation 

PCM Alignment Logbook Microscope calibration and maintenance documentation. 

  

  

Additional comments: 
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

6.1 Are the grid preparation areas adequate, clean, and orderly?    

6.2 Are bulk samples prepared in an area separate from that used to prepare 
air and dust samples? 

 
 

 
 

 

6.3 Are steps taken to prevent the cross-contamination of equipment, supplies, 
and reagents? 

 
 

 
 

 

Personnel Interviewed 

Name Title Experience 

Judy Xu Microscopist 2 Years 

   

   

6.4 Equipment Yes No Comments 

6.4.1 Drying oven & muffle furnace: 
 

6.4.1.1 Checked routinely and recorded in a permanent logbook? 

 
 

 

 
 

 

 
Refer to Finding No. 3 of the 
Summary On-site Audit Report. 

6.4.2 Analytical balances: 
 
6.4.2.1 Located away from drafts and areas subjected to rapid temperature 

changes? 
 

6.4.2.2 Checked routinely and recorded in a permanent logbook? 
 

6.4.2.3 Calibrated within the last 12 months by a certified technician? 

 
 
 

 
 

 
 

 

 
 
 

 
 

 
 

 

 
 
 
 
 
 
 
Certified on May 30, 2008. 

6.4.3 Plasma Asher: 
 

6.4.3.1 Calibrated on a routine basis? 
 

6.4.3.2 Checked routinely and recorded in a permanent logbook? 

 
 

 
 

 

 
 

 
 

 

 
 
Calibrated quarterly to 5%. 

6.4.4 Sputter Coater (Vacuum evaporator): 
 

6.4.4.1 Checked routinely and recorded in a permanent logbook? 

 
 

 

 
 

 

 

6.4.5 Ventilation Hoods: 
 

6.4.5.1 Checked routinely and recorded in a permanent logbook? 

 
 

 

 
 

 

 
 
Checked monthly. 

Additional comments: 
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

6.5 Preparation of Air Filters    

6.5.1 What method(s) does the laboratory use to prepare air samples for TEM 
analysis: 

 
6.5.1.1 40 CFR, Chapter 1, Part 763, Subpart E (AHERA)? 

 
6.5.1.2 ISO 10312:1195 E - Determination of Asbestos Fibers? 

 
 
 

 
 

 

 
 
 

 
 

 

 

6.5.2 LB000053 – Is indirect preparation performed on air samples which are 
visibly overloaded or contain loose debris? 

 
 

 
 

 

6.5.3 Are filters collapsed (cleared) by the “hot block” or a similar technique 
(describe technique)? 

 
 

 
 

 
“Hot block” is used. 

6.5.4 Is plasma etching performed on collapsed filters? 
 

6.5.4.1 Is a 10% layer of the collapsed surface removed during etching? 

 
 

 

 
 

 

 
 
SOP specifies 5%. 

6.5.5 Once the filters have been collapsed, are samples transferred to a 
vacuum evaporator for application of a 1 to 5 mm section of graphite 
rod? 

 
 

 

 
 

 

 

6.5.6 Are excised filter sections placed, carbon side down, on the 
appropriately labeled grid, and cleared using a Jaffe Washer or an 
equivalent technique (describe)? 

 
 

 

 
 

 

 
Cleared with acetone for 20-45 
minutes, as necessary. 

6.5.7 Are samples checked for remaining filter residue after clearing? 
 

6.5.7.1 If residue remains, is condensation washing or an equivalent 
technique used (describe technique)? 

 
 
 

 

 
 
 

 

 
 
 
Remains in Jaffe Washer. 

Additional comments: 
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

6.6 Dust Sample Preparation    

6.6.1 What method(s) does the laboratory use to prepare dust samples for 
TEM analysis: 

 
6.6.1.1 ASTM D 5755-03 - Microvacuum Sampling and Indirect Analysis of 

Dust by TEM?   

 
 
 
 

 

 
 
 
 

 

 

6.7 Libby-Specific Indirect Sample Preparation without Ashing    

6.7.1 Are the applicable Libby guidance documents available for reference: 
 

6.7.1.1 SOP EPA-Libby-08 (Rev. 0) - Indirect Preparation of Air and Dust 
Samples for TEM Analysis? 

 
 
 

 

 
 
 

 

 

6.7.2 LB000053 – Is indirect preparation without ashing performed on non-
investigative samples with the applicable sample prefix codes? 

 
 

 
 

 

6.7.3 Sample filtration: 
 

6.7.3.1 Are air cassettes examined for loose material? 
 

6.7.3.1.1 If loose material or uneven loading is not evident, is a portion of 
the air samples retained? 

 
6.7.3.1.2 If loose material is evident, is it filtered along with the air filter? 

 
6.7.3.2 Are air filters, loose material, and dust rinsed into a beaker and 

brought to a final volume of 100 ml with particle-free water?  
 

6.7.3.2.1 Adjusted to a pH of 3-4 with a 10% solution of glacial acetic 
acid? 

 
6.7.3.2.2 Sonicated for 3 minutes and allowed to settle for 2 minutes prior 

to filtering? 
 

6.7.3.3 Are the appropriate aliquots of filtrate passed through a disposable 
25 mm filter assembly with a 0.2 µm MCE filter with a 5.0 µm MCE 
support pad? 

 
6.7.3.3.1 Are three secondary filters prepared using 50 ml, 25 ml and 10 

ml, with greater or lesser volumes acceptable for overloaded air 
samples? 

 
 

 
 
 

 
 

 
 
 

 
 
 

 
 
 

 
 
 
 

 
 
 
 

 

 
 

 
 
 

 
 

 
 
 

 
 
 

 
 
 

 
 
 
 

 
 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Refer to Finding No. 4 of the 
Summary On-site Audit Report. 
 
 
Dilutions are performed as 
necessary. 

6.7.4 Are serial dilutions performed as necessary?    

6.7.5 Are TEM grids prepared as described in Section 6.5 of this checklist?    

Additional comments: 
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

6.8 Libby-Specific Indirect Sample Preparation with Ashing    

6.8.1 Are the applicable Libby guidance documents available for reference: 
 

6.8.1.1 SOP EPA-Libby-08 (Rev. 0) - Indirect Preparation of Air and Dust 
Samples for TEM Analysis? 

 
6.8.1.2 LB000053 – Is indirect preparation with ashing performed on 

investigative samples with the applicable sample prefix codes? 

 
 
 

 
 
 

 

 
 
 

 
 
 

 

 

6.8.2 Initial filtration: 
 

6.8.2.1 Are air cassettes examined for loose material? 
 

6.8.2.1.1 If loose material or uneven loading is not evident, is a portion of 
the air samples retained? 

 
6.8.2.1.2 If loose material is evident, is it filtered and ashed along with the 

air filter? 

 
 

 
 
 

 
 
 

 

 
 

 
 
 

 
 
 

 

 

6.8.3 Ashing: 
 

6.8.3.1 Are filters covered with aluminum foil and placed in a plasma 
asher? 

 
6.8.3.1.1 Is the plasma asher operated at minimum power? 

 
6.8.3.1.2 Is 100% ashing confirmed by visual observation? 

 
 
 

 
 

 
 

 

 
 
 

 
 

 
 

 

 

6.8.4 Final filtration: 
 

6.8.4.1 Is ash residue rinsed into a beaker and brought to a final volume of 
100 ml with particle-free water?  

 
6.8.4.1.1 Adjusted to a pH of 3-4 with a 10% solution of glacial acetic 

acid? 
 

6.8.4.1.2 Sonicated for 3 minutes and allowed to settle for 2 minutes prior 
to filtering? 

 
6.8.4.2 Are the appropriate aliquots of filtrate passed through a disposable 

25 mm filter assembly with a 0.2 µm MCE filter with a 5.0 µm MCE 
support pad? 

 
6.8.4.3 Are three secondary filters prepared using 50 mL, 25 mL and 10 

mL, with greater or lesser volumes acceptable for overloaded air 
samples? 

 
 
 

 
 
 

 
 
 

 
 
 
 

 
 
 
 

 

 
 
 

 
 
 

 
 
 

 
 
 
 

 
 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
Refer to Finding No. 4 of the 
Summary On-site Audit Report. 
 
 
Dilutions are performed as 
necessary. 

6.8.5 Are serial dilutions performed as necessary?    

6.8.6 Are TEM grids prepared as described in Section 6.5 of this checklist?    

Additional comments: 
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

6.9 Water Sample Preparation    

6.9.1 What method(s) does the laboratory use to prepare water samples for 
TEM analysis: 

 
6.9.1.1 EPA Method 100.2 - Determination of Asbestos Structures Over 10 

µm in Length in Drinking Water? 

 
 
 
 

 

 
 
 
 

 

 
There were no water sample 
analyses recently performed, but 
the laboratory indicated that they 
follow EPA Method 100.2. 

6.9.2 Are samples received and filtered by the laboratory within 48 hours of 
collection? 

 
6.9.2.1 If not, are they stored in a refrigerator until filtered? 

 
 

 
 

 
 

 
 

 

6.9.3 Is the sample hand-agitated and sonicated at low power for 15 minutes, 
and hand-agitated again before aliquots are removed? 

 
 

 
 

 
 

6.9.4 Are the appropriate aliquots of the original sample poured though a 25 
mm or 47 mm MCE filter (0.22 µm or smaller pore size) with an MCE 
filter (5 µm pore size) backing pad? 

 
Note: No less than 1 mL must be used as an aliquot. 

 
 

 

 
 

 

 

6.9.5 Are TEM grids prepared as described in Section 6.5 of this checklist?    

6.10 OU3 Tree Bark Sample Preparation    

6.10.1 Are the applicable Libby guidance documents available for reference: 
 

6.10.1.1 SOP Tree-Libby-OU3 (Rev. 1) – Sampling and Analysis of Tree 
Bark for Asbestos? 

  
 
 

 

 
 
 

 

This SOP is located on the 
Region 8 OU3 website, which is 
accessed with the user name 
and password provide in the 
CDM e-Room. 

6.10.2 Drying and Ashing: 
 

6.10.2.1 Are the diameter and thickness of the tree bark samples measured 
and recorded to an accuracy of ± 2mm? 

 
6.10.2.2 Is the entire tree bark sample weighed and placed in an oven for 

drying? 
 

6.10.2.2.1 Dried at 80º F until the weight stabilizes, a minimum of 6 hours, 
and weighed?  

 
6.10.2.3 Is the bark sample then covered and placed in a muffle furnace at 

450 º F for 18 hours, or until all organic matter has been removed, 
and weighed? 

 
6.10.2.3.1 Is the furnace ramped from 0º F to 450º F? 

 
 

NA 
 
 

NA 
 
 

NA 
 
 
 

NA 
 

NA 

 
 
 

NA 
 
 

NA 
 
 

NA 
 
 
 

NA 
 

NA 

 
 
 
 

Additional comments: 
 
 
 
 
 
 
 
 

2019-10302008-3



LIBBY SITE-AND LIBBY ACTION PLAN-SPECIFIC ASBESTOS LABORATORY ON-SITE AUDIT CHECKLIST 
 

USEPA  Date(s) of On-site:  September 9-10, 2008 
 

Batta Asbestos On-site Audit Checklist_fnl.doc                                             11 of 31                                                    QATS Form 70-050F075R00, 04-17-2008 

6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

6.10  OU3 Tree Bark Sample Preparation    

6.10.3 Acid Treatment: 
 

6.10.3.1 After adding approximately 1-2 ml of DI water, is 10-20 ml of 
concentrated HCl added until no further reaction is visible (approx. 
3-5 minutes)? 

 
6.10.3.2 Are samples diluted, transferred to a 100 ml container (with lid) and 

brought to a final volume of 100 ml with fiber-free DI water? 
 

6.10.3.3 Capped, inverted 5-6 times, and sonicated for 2 minutes in 
preparation for filtering? 

 
 
 
 

NA 
 
 

NA 
 
 

NA 

 
 
 
 

NA 
 
 

NA 
 
 

NA 

 

6.10.4 Filtration: 
 

6.10.4.1 Are 5-20 mLs of solution transferred to a second container and 
brought to a volume of 100 ml with fiber-free DI water? 

 
6.10.4.2 Are dilutions agitated (inverted 5-6 times) and filtered through a 47 

mm MCE filter (0.45 µm pore size)? 
 

6.10.4.2.1 Are additional dilutions prepared if the loading on the filter 
appears either too heavy (> 20%) or too light? 

 
 
 

NA 
 
 

NA 
 
 

NA 

 
 
 

NA 
 
 

NA 
 
 

NA 

 

6.10.5 Are TEM grids prepared as described in Section 6.5 of this checklist? NA  NA  

6.11 OU3 Duff Sample Preparation    

6.11.1 Are the applicable Libby guidance documents available for reference: 
 

6.11.1.1 SOP Duff-Libby-OU3 (Rev. 0) – Sampling and Analysis of Duff for 
Asbestos? 

 
 
 

 

 
 
 

 

This SOP is located on the 
Region 8 OU3 website, which is 
accessed with the user name 
and password provide in the 
CDM e-Room. 

6.11.2 Drying and Ashing: 
 

6.11.2.1 Are the appropriate number of aluminum trays weighed and tared? 
 

6.11.2.1.1 For tracking purposes, is each tray marked with a unique 
number? 

 
6.11.2.2 Are trays filled to approximately ¾ and dried at 60º F until the 

weight stabilizes, a minimum of 10 hours, and weighed? 
 
6.11.2.3 Are dried duff samples transferred to covered pans and placed in a 

muffle furnace at 450º F for 18 hours, or until all organic matter has 
been removed, and weighed? 

 
6.11.2.4 Are ashed samples transferred to Zip-lock bags and homogenized? 

 
6.11.2.4.1 If an individual sample was split between multiple trays, was it 

combined into one Zip-lock bag? 

 
 

NA 
 
 

NA 
 
 

NA 
 
 
 

NA 
 

NA 
 
 

NA 

 
 

NA 
 
 

NA 
 
 

NA 
 
 
 

NA 
 

NA 
 
 

NA 

 

Additional comments: 
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

  6.11 OU3 Duff Sample Preparation    

6.11.3 Acid Treatment: 
 

6.11.3.1 After adding approximately 1-2 ml of DI water to 0.25 grams 
(measured to ± 0.01 g) of ashed sample, is 10-20 ml of 
concentrated HCl added until no further reaction is visible (approx. 
3-5 minutes)? 

 
6.11.3.2 Are samples diluted, transferred to a 100 ml container (with lid) and 

brought to a final volume of 100 ml with fiber-free DI water? 
 

6.11.3.3 Capped, inverted 5-6 times, and sonicated for 2 minutes in 
preparation for filtering? 

 
 
 
 
 

NA 
 
 

NA 
 
 

NA 

 
 
 
 
 

NA 
 
 

NA 
 
 

NA 

 

6.11.4 Filtration: 
 

6.11.4.1 Are 0.1 to 1.0 ml of solution transferred to a second container and 
brought to a volume of 100 ml with fiber-free DI water? 

 
6.11.4.2 Are dilutions agitated (inverted 5-6 times) and filtered through a 47 

mm MCE filter (0.45 µm pore size)? 
 

6.11.4.2.1 Are additional dilutions prepared if the loading on the filter 
appears either too heavy (> 20%) or too light? 

 
 
 

NA 
 
 

NA 
 
 

NA 

 
 
 

NA 
 
 

NA 
 
 

NA 

 

6.11.5 Are TEM grids prepared as described in Section 6.5 of this checklist? NA NA  

6.12 Dustfall Sample Preparation    

6.12.1 Are the applicable Libby guidance documents available for reference:  
  

6.12.1.1 SOP SRC-Libby-07 Analysis of Asbestos in Dustfall Samples by 
TEM? 

 
 

 
 

 
 

 
 

 
 
 
Performed in 2003. 

6.12.2 Sample Filtration: 
 

6.12.2.1 Is the solution from the collection cylinder poured into a clean 500 
ml graduated cylinder and brought to a final volume of 500 ml with 
fiber-free DI water? 

 
6.12.2.2 Is 250 ml of the 500 ml solution filtered through a 25 mm or 37 mm 

MCE filter (0.45 µm pore size or smaller)? 
 

6.12.2.2.1 Is a second filter prepared using a lesser volume if the dust 
loading on the secondary filter is too heavy? 

 
 

 
 

 
 
 

 
 
 

 

 
 

 
 

 
 
 

 
 
 

 

 

6.12.3 Are TEM grids prepared as described in Section 6.5 of this checklist?    

Additional comments: 
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

6.13 Grid Preparation/filtrate Storage    

6.13.1 For indirect preparations, are remaining filtrate filtered onto the 
appropriate filter(s) to be archived? 

 
 

 
 

 

6.13.2 Are all remaining filters and filter portions labeled prior to archiving?    

6.13.3 Are grid preparations stored in a dust free environment, and in a manner 
which will allow them to be easily located for analysis? 

 
 

 
 

 

6.14 Quality Control Samples    

6.14.1 LB-000029b - Are quality control samples prepared at the described 
frequency: 

 
6.14.1.1 Laboratory blanks (LB) prepared at a frequency of 4%? 

 
6.14.1.2 Re-preparations prepared at a frequency of 1%? 

 
6.14.1.2.1 Are re-preparation samples selected as described? 

 
 
 

 
 

 
 

 

 
 
 

 
 

 
 

 

 

6.15 Standard Operating Procedures (SOPs)    

6.15.1 Do laboratory personnel have access to current project-specific SOPs, 
laboratory modifications, and other pertinent guidance documents? 

 
 

 
 

 

6.15.2 Are the applicable laboratory SOPs available and followed by laboratory 
personnel (list)? 

 
 

 
 

 

Document Title Control No. Description 

TEM QA Manual 4
th
 Edition, 2008 TEM written procedures 

   

   

   

6.16 Document Control Yes No Comments 

6.16.1 Are all logbooks, notebooks, forms, or other laboratory documents 
legible, accurate, and complete (list)? 

 
 

 
 

Refer to Finding No. 5 of the 
Summary On-site Audit Report. 

Document Title Description/Comments 

TEM Sample Prep Sheet Sample preparation documentation. 

  

  

  

Additional comments:  
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7.0 TEM ANALYSIS Yes No Comments 

7.1 Are TEM areas adequate, clean, and orderly?    

7.2 Are steps taken to prevent the cross-contamination of equipment, supplies, 
and reagents? 

 
 

 
 

 

 Personnel Interviewed 

Name Title Experience 

Bo Li, Ph.D. TEM Analyst 15 years 

   

   

7.3 Methods and Libby-Specific Guidance Documents Yes No Comments 

7.3.1 What method(s) does the laboratory use to analyze samples TEM: 
 

7.3.1.1 40 CFR, Chapter 1, Part 763, Subpart E (AHERA)? 
 

7.3.1.2 ISO 10312:1995 E - Determination of Asbestos Fibers? 
 

7.3.1.3 ASTM D 5755-03 - Microvacuum Sampling and Indirect Analysis of 
Dust by TEM? 

 
7.3.1.4 EPA Method 100.2 - Determination of Asbestos Structures Over 10 

µm in Length in Drinking Water? 
 

7.3.1.5 EPA 600/R-93/116 - Method for the Determination of Asbestos in 
Bulk Building Materials? 

 
 

 
 

 
 
 

 
 
 

 
 
 

 

 
 

 
 

 
 
 

 
 
 

 
 
 

 

 

7.3.2 Are the applicable Libby guidance documents available for reference: 
 
7.3.2.1 SOP Tree-Libby-OU3 (Rev. 1) – Sampling and Analysis of Tree 

Bark for Asbestos? 
 
7.3.2.2 SOP Duff-Libby-OU3 (Rev. 0) – Sampling and Analysis of Duff for 

Asbestos? 
 

7.3.2.3 SOP SRC-Libby-07 Analysis of Asbestos in Dustfall Samples by 
TEM? 

 
 
 

NA 
 
 

NA 
 
 

 

 
 
 

NA 
 
 

NA 
 
 

 

 

Additional comments: 
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7.0 TEM ANALYSIS Yes No Comments 

7.4 TEM Instrumentation    

7.4.1 Does TEM instrumentation meet the following requirements: 
 

7.4.1.1 Capable of being operated at between 80 and 120 kV? 
 

7.4.1.2 Electron diffraction (ED) and energy dispersive X-ray (EDX) 
capabilities? 

 
7.4.1.3 Fluorescent screen with an inscribed or overlaid calibrated scale? 

 
 

 
 
 

 
 

 

 
 

 
 
 

 
 

 

 
 

7.4.2 Are the instruments equipped with thin film or beryllium windows (list 
below if necessary)? 

 
--- 

 
--- 

 
Beryllium 

7.4.3 Are all routine and non-routine maintenance activities recorded in 
instrument-specific logbooks? 

 
 

 
 

  

Instrument No. Make Model Capabilities 

EM158150-261 JEOL CX 100 II Kevex Detector w/Quest software 

    

    

 

7.5 Instrument Calibration Yes No Comments 

7.5.1 Is the TEM screen magnification calibrated monthly, or after service, 
using a grating replica? 

 
 

 
 

Refer to Finding No. 6 of the 
Summary On-site Audit Report. 

7.5.2 Is the ED camera constant calibrated weekly?   Monthly. 

7.5.3 Is the diameter of the cross-over (spot diameter) calibrated every three 
months? 

 
 

 
 

 

7.5.4 Is the low beam dose verified every three months?    

7.5.5 EDX Analyzer: 
 

7.5.5.1 Are Cu and K keV’s checked daily? 
 

7.5.5.2 Is detector resolution checked twice a year? 
 

7.5.5.3 Is Na sensitivity checked every three months? 
 

7.5.5.4 Are K-factors checked twice a year? 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 

 

7.5.6 Are instrument calibration records maintained in instrument-specific 
logbooks? 

 
 

 
 

 

Additional comments: 
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7.0 TEM ANALYSIS Yes No Comments 

7.6 Reference Materials    

7.6.1 Does the laboratory maintain a library of reference materials on all 
asbestos and other fiber types?  

 
 

 
 

 

7.6.2 Are instrument-specific reference spectra collected during the mentoring 
program available for the classification of particles observed in Libby 
field samples: 

 
7.6.2.1 USGS Glass BIR-1G (freezer milled)? 
 
7.6.2.2 Libby Amphibole? 

 
 
 
 

 
 

 

 
 
 
 

 
 

 

 

7.7 Grid Acceptance/Rejection Criteria    

7.7.1 Grid preparation rejection criteria: 
 
7.7.1.1 The replica is too dark due to poor dissolution? 

 
7.7.1.2 Replica is doubled or folded? 

 
7.7.1.3 LB-000016a (AHERA) and LB-000031a (ISO) rejection criteria: 
 

7.7.1.3.1 Replica has > 25% obscuration rejected? 
 

7.7.1.3.2 Replica has < 50 intact grid openings? 

 
 

 
 

 
 
 
 

 
 

 

 
 

 
 

 
 
 
 

 
 

 

 

7.8 AHERA    

7.8.1 Are structures identified accordingly: 
 

7.8.1.1 Structures designated Fibers (F), Bundles (B), Clusters (C) or 
Matrices (M)? 

 
7.8.1.2 Identification of asbestos structures by Electron Diffraction (ED)? 
 

7.8.1.2.1 How often are ED patterns captured and recorded? 
 

7.8.1.3 Identification of asbestos structures by Energy Dispersive X-ray 
Analysis (EDXA)? 

 
7.8.1.3.1 How often is EDXA analysis performed and recorded? 

 
7.8.1.4 Are chrysotile structures identified by either ED pattern or EDXA? 

 
7.8.1.5 Are amphibole structures identified by both ED pattern and EDXA? 

 
 
 

 
 

 
 

--- 
 
 

 
 

--- 
 

 
 

 

 
 
 

 
 

 
 

--- 
 
 

 
 

--- 
 

 
 

 

 
 
 
 
 
 
 
Performed and recorded as 
required. 
 
 
 
Performed and recorded as 
required. 

Additional comments: 
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7.0 TEM ANALYSIS Yes No Comments 

7.8  AHERA    

7.8.2 Counting/stopping rules:  
 

7.8.2.1 Are enough grid openings (GOs) counted to meet the analytical 
sensitivity required? 

 
 
 

 

 
 
 

 

 

7.8.3 Is approximately half of the pre-determined filter area analyzed on one 
grid preparation and the remaining half on a second grid preparation? 

 
 

 
 

 

7.8.4 LB-000016a- Structure counting & recording modifications: 
 

7.8.4.1 Are non-asbestos material (NAM) structures being recorded? 
 
7.8.4.2 Is “ND” used to document when no structures are detected in a grid 

opening? 
 

7.8.4.3 Samples classified as investigative or non-investigative per 
LB-000053: 

 
7.8.4.3.1 Aspect ratio of 3:1 applied for investigative samples? 

 
7.8.4.3.2 Aspect ratio of 5:1 applied for non-investigative samples? 

 
7.8.4.4 How are the overall dimensions of CD and MD structures 

measured? 
 

7.8.4.4.1 Is the length of only the longest protruding fiber recorded for 
dispersed clusters and matrices? 

 
7.8.4.5 Are non-countable structures recorded, but identified as non-

countable and excluded from density and concentration results? 
 

7.8.4.6 Is the entire length of a fiber recorded for structures originating in 
one grid opening and extending into an adjacent grid opening? 

 
 

 
 
 

 
 
 
 
 

 
 

 
 
 

 
 
 

 
 
 

 
 
 

 

 
 

 
 
 

 
 
 
 
 

 
 

 
 
 

 
 
 

 
 
 

 
 
 

 

 

7.9 ISO 10312:1995    

7.9.1 Are structures identified accordingly: 
 

7.9.1.1 Are primary and secondary structures counted and recorded as 
described in ISO 10312, Annex C? 

 
7.9.1.2 Is fiber identification performed as described in ISO 10312, 

Annex D? 

 
 
 

 
 
 

 

 
 
 

 
 
 

 

 

7.9.2 Are at least two grid specimens prepared from each filter to perform 
structure counts? 

 
 

 
 

 

Additional comments: 
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7.0 TEM ANALYSIS Yes No Comments 

   7.9  ISO 10312:1995    

7.9.3 LB-000031a - Structure counting & recording modifications: 
 

7.9.3.1 Are non-asbestos material (NAM) structures being recorded? 
 
7.9.3.2 Samples classified as investigative or non-investigative per 

LB-000053: 
 

7.9.3.2.1 Is an aspect ratio of 3:1 applied for investigative samples? 
 

7.9.3.2.2 Is an aspect ratio of 5:1 applied for non-investigative samples? 
 

7.9.3.3 Are structures that intersect non-countable grid bars (top and left) 
recorded, but identified as non-countable and excluded from density 
and concentration results? 

 
7.9.3.4 Is the entire length of the structure recorded if a structure originates 

in one grid opening and extends into an adjacent grid opening, 
provided it does not intersect a non-counting grid bar? 

 
7.9.3.5 Is the observed length recorded for a structure which intersects both 

counting and non-counting grid bars? 

 
 

 
 
 
 
 

 
 

 
 
 
 

 
 
 
 

 
 

 
 

 
 

 
 
 
 
 

 
 

 
 
 
 

 
 
 
 

 
 

 
 

 

7.10 OU3 Tree Bark and Duff Sample Analysis    

7.10.1 Are these samples analyzed according to ISO 10312:1995 E? NA NA  

7.10.2 Are counting rules for investigative samples applied? NA  NA  

7.10.3 Is chrysotile (if observed) recorded? NA NA  

7.11 Other Laboratory Modifications    

7.11.1 LB000030 – ISO 10312, ASTM 5755 and EPA 100.2: 
 

7.11.1.1 Are detailed sketches of all asbestos structures observed, up to a 
maximum of 50 structures/samples, included? 

 
 
 

 

 
 
 

 

 

7.11.2 LB-000084 - Abundant Chrysotile Modification: 
 

7.11.2.1 Is the chrysotile count terminated at the end of the grid opening in 
which the 50

th
 chrysotile structure is counted, with subsequent grid 

openings recorded with an “*” at the end of the grid opening (e.g., 
B1-1*)? 

 
 
 
 
 

 

 
 
 
 
 

 

 

Additional comments: 
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7.0 TEM ANALYSIS Yes No Comments 

    7.11  Other Laboratory Modifications    

7.11.3 LB000066c – AHERA, ISO 10312 and ASTM 5755: 
 

7.11.3.1 Are all NAM particles referred to as “close calls” recorded? 
 

7.11.3.2 Is the structure comment field used to record all probable mineral 
classifications (AT, AC, AM, AN, CR, TR, PY, WRTA, or UN)? 

 
7.11.3.3 Is the structure comment field used to record NaK, NaX, XK, or XX?  

 
7.11.3.4 Are EDS spectra recorded at the correct frequency: 

 
7.11.3.4.1 For each LA and each “close call” particle, up to a maximum of 5 

LA and 5 “close call’ particles per sample? 
 

7.11.3.5 Are Photomicrograph images recorded at the correct frequency: 
 

7.11.3.5.1 For each particle for which an EDS spectrum is collected and its 
structure? 

 
 

 
 
 

 
 

 
 
 
 
 

 
 
 
 
 

 

 
 

 
 
 

 
 

 
 
 
 
 

 
 
 
 
 

 

 

7.11.4 LB-000077 - Stopping rule for ABS indoor air & dust field blanks (prefixes 
“EX” and “IN”): 

 
7.11.4.1 Are a maximum of 30 grid openings analyzed? 

 
 
 

 

 
 
 

 

 

7.11.5 LB-000078 & LB-000079 - Stopping rule for ABS outdoor air field blanks 
(prefix “EX”) and ABS indoor air samples (prefix “IN”), respectively: 

 
7.11.5.1 If the number of grid openings needed to achieve the required 

analytical sensitivity is less than or equal to 100, are they analyzed 
unless 50 or more LA structures are observed? 

 
7.11.5.2 If more than 50 LA structures are observed, is the analysis 

terminated after completing the analysis of the grid opening in which 
the 50

th
 LA structure is observed? 

 
7.11.5.3 If the number of grid openings needed to achieve the required 

analytical sensitivity exceeds 100 and fewer than 50 LA structures 
are observed after the completion of the 100 grid opening, the 
analysis can be terminated? 

 
 
 
 
 

 
 
 
 

 
 
 
 

 
 

 
 
 
 
 

 
 
 
 

 
 
 
 

 
 

 

7.12 Grid Preparation Storage    

7.12.1 Are grids placed in marked grid storage boxes or other suitable 
containers and stored in a dust/fiber free environment? 

 
 

 
 

 

7.12.2 Is the location of grid preparation recorded in such a manner that they 
can be retrieved upon request in a timely manner? 

 
 

 
 

 

Additional comments: 
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7.0 TEM ANALYSIS Yes No Comments 

7.13 Quality Control    

7.13.1 LB-000029b - Are quality control samples analyzed at the frequency 
described: 

 
7.13.1.1 Recount Same (RS) - Frequency of 1%? 

 
7.13.1.2 Recount Different (RD) - Frequency of 2.5%? 

 
7.13.1.3 Verified Analysis (VA) - Frequency of 1%? 

 
7.13.1.4 Are samples for recount analyses (RS, RD and VA) selected as 

described? 
 

7.13.1.5 Is appropriate action taken for discordant recount results? 
 

7.13.1.6 Inter-laboratory (Interlab) - Frequency of 0.5%? 
 

7.13.1.6.1 How are interlab samples selected, distributed, and tracked? 
 

7.13.1.7 Laboratory blanks – Frequency 4%? 
 

7.13.1.7.1 Are a minimum of 10 grid openings read with no asbestos 
structures detected? 

 
 
 

 
 

 
  

 
 
 

 
 

 
 

--- 
 

--- 
 

 
 
 

 

 
 
 

 
 

 
  

 
 
 

 
 

 
 

--- 
 

--- 
 

 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
An Inter-laboratory sample list is 
generated by SRC, which is 
submitted to CDM. 

7.14 Standard Operating Procedures (SOPs)    

7.14.1 Do laboratory personnel have access to current project-specific SOPs, 
laboratory modifications, and other pertinent guidance documents?  

 
 

 
 

 

7.14.2 Are the applicable laboratory SOPs available and followed by laboratory 
personnel (list)? 

 
 

 
 

 

Document Title Control No. Description 

TEM QA Manual 4
th
 Edition, 2008 TEM written procedures 

   

7.15 Document Control Yes No Comments 

7.15.1 Are all logbooks, notebooks, forms, or other laboratory documents 
legible, accurate, and complete (list)? 

 
 

 
 

 

Document Title Description/Comments 

  

  

  

Additional comments: 
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

8.1 Are PLM areas adequate, clean, and orderly?    

8.2 Are steps taken to prevent the cross-contamination of equipment, supplies, 
and reagents? 

 
 

 
 

 

Personnel Interviewed    

Name Title Experience 

Asghar Keyvabfar PLM Analyst 13 Years 

   

   

   

8.3 Methods and Libby-specific Guidance Documents Yes No Comments 

8.3.1 Are the applicable guidance documents available for reference: 
 

8.3.1.1 NIOSH 9002, Issue 2 - Asbestos (Bulk) by PLM? 
 

8.3.1.2 EPA 600/R-93/116 - Method for the Determination of Asbestos in 
Bulk Building Materials? 

 
 

 
 
 

 

 
 

 
 
 

 

 

8.3.2 Are the applicable Libby guidance documents available for reference: 
 

8.3.2.1 SOP SRC-Libby-01 (Rev. 2) - Qualitative Estimation of Asbestos in 
Coarse Soil by Visual Examination Using Stereomicroscopy & 
PLM? 

 
8.3.2.2 SOP SRC-Libby-03 (Rev. 2) - Analysis of Asbestos Fibers in Soil by 

PLM? 

 
 
 
 

 
 
 

 

 
 
 
 

 
 
 

 

 
 
Refer to Finding No. 7 of the 
Summary On-site Audit Report. 

Additional comments: 
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

8.4 Stereomicroscope & PLM Instrumentation    

8.4.1 Do stereomicroscopes meet the following requirements: 
 

8.4.1.1 Magnification range of 10X to 45X? 
 
8.4.1.2 Incandescent or fluorescent light source? 

 
 

 
 

 

 
 

 
 

 

 
 

8.4.2 Are PLMs equipped with the following: 
 

8.4.2.1 A substage polarizer? 
 

8.4.2.2 A port for a wave retardation plate? 
 

8.4.2.3 A 360 degree graduated rotating stage? 
 

8.4.2.4 A compensator plate? 
 

8.4.2.5 An illuminator and adjustable diaphragm? 
 

8.4.2.6 The following lenses: 
 

8.4.2.6.1 Dispersion-staining? 
 
8.4.2.6.2 Low-magnification objective? 

 
8.4.2.6.3 High-magnification objective? 
 
8.4.2.6.4 Focusable condenser? 

 
 

 
 

 
 

 
 

 
 

 
 
 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 
 
 

 
 

 
 

 
 

 

 

8.4.3 Are instruments well-maintained, and are all routine and non-routine 
maintenance activities recorded in instrument-specific logbooks? 

 
 

 
 

 

Instrument No. Make Model Capabilities 

Nikon Nikon n/a Standard 

Olympus Olympus BH-2 Standard 

    

8.5 PLM Calibration Yes No Comments 

8.5.1 Is PLM alignment performed daily: 
 

8.5.1.1 Kohler illumination? 
 
8.5.1.2 Centered through substage condenser and iris diaphragm? 

 
8.5.1.3 Rotation axis centered? 

 
8.5.1.4 Analyzer and polarizer rotated to maximum extinction? 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 

 
 
No, but acceptable. 

8.5.2 Microscope adjustments verified prior to each sample set?   As necessary. 

Additional comments: 
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

8.6 Refractive Index Liquids    

8.6.1 What refractive index liquids are available: 
 

8.6.1.1.1 1.550? 
 

8.6.1.1.2 1.605? 
 

8.6.1.1.3 1.680? 
 

8.6.1.1.4 Other (list)? 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 

 
 
 
 
 
 
 
 
1.625, 1.100. 

8.6.2 Are refractive index liquids checked daily for contamination?    

8.6.3 Are refractive index liquids calibrated monthly using a refractometer or 
other means (explain)? 

 
 

 
 

Refer to Finding No. 8 of the 
Summary On-site Audit Report. 

8.7 Reference Materials    

8.7.1 Does the laboratory maintain a library of asbestos reference materials: 
 

8.7.1.1 Chrysotile? 
 

8.7.1.2 Amosite? 
 

8.7.1.3 Crocidolite? 
 

8.7.1.4 Fibrous glass? 
 

8.7.1.5 Anthophylite? 
 

8.7.1.6 Tremolite? 
 

8.7.1.7 Actinolite? 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 

8.8 NIOSH Method 9002, Issue 2 & EPA/600/R-93/116    

8.8.1 Are samples visually examined by stereomicroscope for the following: 
 

8.8.1.1 Color? 
 

8.8.1.2 Homogeneity? 
 

8.8.1.3 Texture? 
 

8.8.1.4 Friability? 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 

 

Additional comments: 
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

   8.8 NIOSH Method 9002, Issue 2 & EPA/600/R-93/116    

8.8.2 Are obvious separable layers analyzed separately?    

8.8.3 Which of the following techniques are used to prepare samples for 
analysis: 

 
8.8.3.1 Teasing with tweezers? 

 
8.8.3.2 Mortar & pestle? 

 
8.8.3.3 Acid washing? 

 
8.8.3.4 Ashing? 

 
8.8.3.5 Solvents? 

 
8.8.3.6 Other (list)?   Heat  

 
 
 

 
 

 
 

 
 

 
 

 
 

 

 
 
 

 
 

 
 

 
 

 
 

 
 

 

  
 
 
 
 
 
 
HCL 
 
For NOBs 
 
THF 

8.8.4 For non-friable, organically bound samples requiring ashing and/or acid 
reduction, are all necessary weights and tare weights measured and 
recorded? 

 
 

 

 
 

 

 

8.8.5 Are slides prepared using the appropriate refractive index liquid(s) and 
scanned for asbestos fibers using the following optical properties: 

 
8.8.5.1 Morphology? 

 
8.8.5.2 Color? 

 
8.8.5.3 Refractive indices (Beckie line)? 

 
8.8.5.4 Pleochroism? 

 
8.8.5.5 Birefringence? 

 
8.8.5.6 Extinction? 

 
8.8.5.7 Sign of elongation? 

 
8.8.5.8 Dispersion staining characteristics? 

 
 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 

Additional comments: 
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

  8.8 NIOSH Method 9002, Issue 2 & EPA/600/R-93/116    

8.8.6 Can the analyst(s) describe the optical properties of the following: 
 

8.8.6.1 Cellulose? 
 

8.8.6.2 Chrysotile? 
 

8.8.6.3 Crocidolite? 
 

8.8.6.4 Amosite? 
 

8.8.6.5 Anthophylite? 
 

8.8.6.6 Tremolite? 
 

8.8.6.7 Actinolite? 
 

8.8.6.8 Wollastonite? 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 

8.8.7 Can analysts distinguish between anthophylite, tremolite, and actinolite?    

8.8.8 Is asbestos content estimated using the appropriate refractive index 
liquid and expressed in area percent (%)? 

 
 

 
 

 

8.9 Analysis of Asbestos Fibers in Soil by PLM (SOP SRC-Libby-03)    

8.9.1 Are all qualitative and quantitative analyses performed in general 
accordance with the techniques described in NIOSH 9002 and/or EPA 
600/R-93/116? 

 
 

 

 
 

 

 

8.9.2 Based on optical properties, are asbestos fibers classified as LA, OA, or 
C? 

 
NA 

 
NA 

 

8.9.3 Qualitative analysis for Libby Amphibole: 
 
8.9.3.1 Using site-specific reference materials (0.2% and 1.0% LA by 

weight) as a visual guide, are field samples evaluated and reported 
as: 

 
8.9.3.1.1 ND (Bin A) – Asbestos not observed? 
8.9.3.1.2 Tr (Bin B1) – Asbestos observed at a level < 0.2%? 
8.9.3.1.3 < 1% (Bin B2) – Asbestos observed at a level > 0.2%, but < 

1.0%? 
8.9.3.1.4 1,2,3, etc (Bin C) – Asbestos observed at ≥ 1.0%? 

 
 
 
 
 
 

NA 
NA 

 
NA 
NA 

 
 
 
 
 
 

NA 
NA 

 
NA 
NA 

 

8.9.4 Are the appropriate number of slides analyzed to classify samples as 
ND, Tr, < 1.0% or ≥ 1.0% (3 to 5 slides)? 

 
NA 

 
NA 

 

Additional comments: 
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

   8.9  Analysis of Asbestos Fibers in Soil by PLM (SOP SRC-Libby-03)    

8.9.5 Quantitative analysis by point-count: 
 

8.9.5.1 Are samples > 1% (Bin C) estimated quantitatively using either a 
400 or 1000 Point Count (specified on the COC)? 

 
8.9.5.2 Is each non-empty point particle recorded as either NAM, LA, OA or 

C? 

 
 
 

NA 
 
 

NA 

 
 
 

NA 
 
 

NA 

 

8.9.6 Quantitative analysis by standard curve: 
 

8.9.6.1 Is mass percent estimated for LA by plotting the area percent 
against known LA standards at concentrations of 0.2, 0.5, 1.0 and 
2.0% mass percent? 

 
 
 
 

NA 

 
 
 
 

NA 

 

8.9.7 Are all visual and point count data recorded on the following work 
sheets: 

 
8.9.7.1 PLM Visual Estimation Data Recording Sheet? 
 
8.9.7.2 PLM Point Counting Data Recording Sheet? 

 
 
 

NA 
 

NA 

 
 
 

NA 
 

NA 

 
 
 

8.10 Qualitative Estimation of Asbestos in Coarse Soil by Visual 
Examination Using Stereomicroscopy & PLM (SOP SRC-Libby-01) 

   

8.10.1 Is the entire sample weighed and examined by stereomicroscope by: 
 

8.10.1.1 Using multiple fields of view over the entire sample? 
 

8.10.1.2 Probing the samples by turning pieces over and breaking clumps 
where possible? 

 
8.10.1.3 Manipulating the samples using the appropriate tools? 

 
8.10.1.4 Observing homogeneity, texture, friability, color, and extent of any 

asbestos in the sample? 

 
 
NA 

 
 

NA 
 
NA 

 
 

NA 

 
 
NA 

 
 

NA 
 
NA 

 
 

NA 

 

8.10.2 Is the sample segregated into “non-asbestos” and “tentatively identified 
asbestos”? 

 
NA 

 
NA 

 

8.10.3 Are the “tentatively identified asbestos” particles confirmed by PLM as 
described in SOP SRC-Libby-03? 

 
NA 

 
NA 

 

Additional comments: 
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

8.11 Quality Control     

8.11.1 Are preparation blanks analyzed at a frequency of 1 per 20 samples?   Checked daily. 

8.11.2 Are quality control sample analyses performed at a frequency of 1 per 10 
samples analyzed? 

 
 

 
 

Refer to Finding No. 9 of the 
Summary On-site Audit Report. 

8.11.3 Are inter-laboratory samples performed at a frequency of 1 per 100 
samples analyzed? 

 
8.11.3.1 How are interlab samples selected, distributed, and tracked? 

 
--- 
 

--- 

 
--- 
 

--- 

 
An Inter-laboratory sample list is 
generated by SRC, which is 
submitted to CDM. 

8.12 Standard Operating Procedures (SOPs)    

8.12.1 Do laboratory personnel have access to current project-specific SOPs, 
laboratory modifications, and other pertinent guidance documents? 

 
 

 
 

 

8.12.2 Are the applicable laboratory SOPs available and followed by laboratory 
personnel (list)? 

 
 

 
 

 

Document Title Control No. Comments 

PLM QA Manual 4
th
 Edition, 2008 PLM written procedures 

   

   

   

8.13 Document Control Yes No Comments 

8.13.1 Are all logbooks, notebooks, forms, or other laboratory documents 
legible, accurate, and complete (list)? 

 
  

 
 

  

Document Title Description/Comments 

PLM Daily Duplicate Log Documentation of duplicate analyses 

Daily PLM Reference Sample Analysis Documentation of reference material analysis 

  

  

Additional comments: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

2019-10302008-3



LIBBY SITE-AND LIBBY ACTION PLAN-SPECIFIC ASBESTOS LABORATORY ON-SITE AUDIT CHECKLIST 
 

USEPA  Date(s) of On-site:  September 9-10, 2008 
 

Batta Asbestos On-site Audit Checklist_fnl.doc                                             28 of 31                                                    QATS Form 70-050F075R00, 04-17-2008 

9.0 DATA PACKAGE REVIEW AND ASSEMBLY Yes No Comments 

9.1 Data Package Assembly    

9.1.1 Are all data recorded on the appropriate work sheets: 
 

9.1.1.1 EPA-Libby-03 Gravimetric Reduction Data Sheet? 
 

9.1.1.2 NADES TEM Count Sheet? 
 

9.1.1.3 Tree Bark TEM count sheet (TEM Tree Bark.xls)? 
 

9.1.1.4 PLM Visual Estimation Data Recording Sheet? 
 

9.1.1.5 PLM Point Counting Data Recording Sheet? 
 

9.1.1.6 Data Log Sheet v6 for SOP SRC-Libby-01? 

 
 

NA 
 

 
 

NA 
 

NA 
 

NA 
 

NA 

 
 

NA 
 

 
 

NA 
 

NA 
 

NA 
 

NA 

 

9.2 Data Package Review    

9.2.1 Do analytical data reports include the following: 
 

9.2.1.1 Narrative? 
 
9.2.1.2 Signed COCs? 

 
9.2.1.3 Analytical data summary report? 

 
9.2.1.4 Raw data for all field and QC samples: 

 
9.2.1.4.1 Preparation bench sheets? 

 
9.2.1.4.2 Count sheets? 

 
9.2.1.4.3 EDXA Spectra? 

 
9.2.1.4.4 ED pattern micrographs? 

 
9.2.1.4.5 QC results (i.e., blanks)? 

 
 

 
 

 
 

 
 
 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 
 
 

 
 

 
 

 
 

 
 

 

 
 
 
 
 
 
 
 
 
 
Currently not provided. 

9.2.2 Are all deliverables reviewed for completeness and accuracy prior to 
being submitted: 

 
9.2.2.1 Hard copy deliverables? 
 
9.2.2.2 Electronic deliverables? 

 
 
 

 
 

 

 
 
 

 
 

 

 

9.2.3 Are all reviews documented?    

9.3 Data Storage and Archiving    

9.3.1 Are electronic files saved onto two separate media on each day of data 
acquisition? 

 
 

 
 

 

9.3.2 Are all hardcopy data stored in a secured location with limited access 
(e.g., locking file cabinet)? 

 
 

 
 

 

Additional Comments: 
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10.0 QUALITY ASSURANCE/QUALITY CONTROL Yes No Comments 

10.1 Laboratory Certifications    

10.1.1 Is the laboratory accredited for asbestos analysis under the National 
Voluntary Laboratory Accreditation Program (NVLAP)? 

 
10.1.1.1 If yes, when was the last inspection:     Good through 2009-06-30  

 
 

 
 

 
#101032-0 

10.1.2 Is the laboratory accredited for asbestos analysis under the American 
Industrial Hygiene Association (AIHA), and does it participate in the 
National Institute for Occupational Safety and Health (NIOSH) 
Proficiency Analytical Testing (PAT) Program? 

 
10.1.2.1 If yes, when was the last inspection:     Good through 2009-03-31  

 
 
 

 

 
 
 

 

 
 
 
#100448 

10.1.3 Does the laboratory possess other certifications?   See below 

Additional Certifications 

State/Agency Certification No. Expiration Date 

 
For a complete list of additional certifications and accreditations go to http://www.battaenv.com 

10.2 Libby Conflict of Interest Disclosure Policy Yes No Comments 

10.2.1 Does the laboratory abide by the following Libby Project Conflict of 
Interest disclosure policies: 

 
10.2.1.1 The laboratory cannot perform asbestos work for clients/consultants 

who (directly or indirectly) represent WR Grace and/or RJ Lee.  In 
addition, Libby and Libby Sister site samples collected by entities 
other than EPA or EPA contractors cannot be analyzed by the 
laboratory without explicit consent from EPA (via CDM)? 

 
10.2.1.2 The laboratory cannot perform asbestos work for other sites or 

clients if it will impact the capacity to perform quality and timely 
analytical work for the Libby site? 

 
 
 
 
 
 
 

 
 
 
 

 

 
 
 
 
 
 
 

 
 
 
 

 

 
 

10.2.2 Has the laboratory provided a signed acknowledgement statement of 
these policies on company letterhead? 

 
 

 
 

Provided on company 
letterhead. 

Additional comments: 
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10.0 QUALITY ASSURANCE/QUALITY CONTROL Yes No Comments 

10.3 Training    

10.3.1 Have all analysts undergone training on the proper usage of the 
equipment and instrumentation used in the respective areas: 

 
10.3.1.1 PCM? 

 
10.3.1.2 PLM? 

 
10.3.1.3 TEM? 

 
 
 

 
 

 
 

 

 
 
 

 
 

 
 

 

 
 
 
 
 
Refer to Finding No. 7 of the 
Summary On-site Audit Report. 

10.3.2 Have all analysts demonstrated proficiency through the preparation 
and/or analysis of standards or samples of known values? 

 
 

 
 

 

10.3.3 Has the laboratory successfully completed the training/ mentoring 
program prior to the analyzing Libby field samples: 

 
10.3.3.1 Has the laboratory established a reference library of LA EDXA and 

BIR-1-G spectra? 
 

10.3.3.1.1 Are the spectra instrument-specific? 
 

10.3.3.2 Are all applicable TEM analysts familiar with the following Libby-
specific materials: 

 
10.3.3.2.1 Project-specific method deviations? 

 
10.3.3.2.2 Project-specific visual aids and documents? 

 
10.3.3.2.3 Project-specific QAPP? 

 
10.3.3.2.4 Project-specific SAPs? 

 
 
 
 

 
 

 
 
 
 
 

 
 

 
 

 
 

 

 
 
 
 

 
 

 
 
 
 
 

 
 

 
 

 
 

 

 

10.3.4 Does the laboratory participate in weekly conference calls?    

10.3.5 Is all Libby-specific (mentoring) training recorded and maintained in 
analyst-specific files? 

 
NA 

 
NA 

Due to time constraints, the 
audit team did not review the 
training files. 

10.4 Internal Audits    

10.4.1 Are internal audits conducted on an annual basis using an appropriate 
checklist? 

 
10.4.1.1 Are internal audit reports available for review? 

 
 

 
 

 
 

 
 

 
Refer to Finding No. 10 of the 
Summary On-site Audit Report. 

10.4.2 Can the laboratory demonstrate the sequence of problem identification, 
corrective action, and resumption of duties? 

 
 

 
 

 

Additional comments: 
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10.0 QUALITY ASSURANCE/QUALITY CONTROL Yes No Comments 

10.5 Quality Records    

10.5.1 Are SOPs available in the applicable areas for all laboratory-specific 
procedures? 

 
 

 
 

 

10.5.2 Does the laboratory have a Quality Assurance Manual/Plan?    

10.5.3 Are all deviations from project-specific SOPs, modifications, and 
guidance documents recorded on a Libby Asbestos Project Record of 
Modification Form to Laboratory Activities? 

 
 

 

 
 

 

 

10.6 Environmental Controls/Laboratory Monitoring    

10.6.1 Does the laboratory conduct an environmental monitoring program?    

10.6.2 Are ambient air and dust samples collected and analyzed by TEM to 
ensure laboratory cleanliness? 

 
10.6.2.1 How often and in what areas are air and/or dust samples collected? 
 
10.6.2.2 Are records of laboratory monitoring results available? 

 
 

 
--- 
 

 

 
 

 
--- 
 

 

 
 
The laboratory collects and 
analyzes quarterly active and 
semi-annual passive blanks. 

Additional comments: 
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EXECUTIVE SUMMARY 
 
An asbestos on-site laboratory audit was performed at Batta Environmental, Inc. in Newark, 
Delaware on September 9-10, 2008 in support of the Libby Asbestos Site and Libby Action Plan 
(LAP).  Areas assessed included facilities, equipment, personnel, and documentation as related 
to the laboratory’s capability to process samples for asbestos testing in accordance with Libby-
specific requirements for Libby Amphibole (LA) analysis and quality assurance.  The laboratory 
is not currently receiving Libby samples. 
 
The audit revealed the laboratory facility to be secure, clean, with sufficient space to receive, 
process, prepare, and analyze bulk and air samples by Phase Contrast Microscopy (PCM), 
Transmission Electron Microscopy (TEM), and Polarized Light Microscopy (PLM) 
methodologies.  The laboratory currently has only one transmission electron microscope, 
limiting the laboratory’s capacity to analyze samples, but they do have two experienced TEM 
analysts.  The laboratory also has two polarized light microscope stations, each with a 
stereomicroscope for preliminary sample examination, and two phase contrast microscopes.  
The laboratory does not have a Laboratory Information Management System but relies on an 
older DOS-based sample tracking system, which meets their currents needs. 
 
There were ten observations identified from the laboratory evaluation, none of which are 
significant and all of which should be readily resolved through the application of appropriate 
corrective actions.  Areas of concern include the laboratory's current process for replicate 
samples which does not allow for the application of corrective action if needed prior to reporting 
the original results; the performance of internal audits on an annual basis; and the 
documentation of sample preparation data in a clear and concise manner. 
 
The laboratory technicians and analysts demonstrated proficiency and professionalism 
throughout the audit process, readily answering all questions posed by the Audit Team.  
Laboratory management was similarly responsive to the questions from the Audit Team. 
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LABORATORY INFORMATION AND AUDIT SCOPE 
 
This report summarizes the findings of an asbestos on-site laboratory audit of Batta 
Environmental, Inc. in Newark, Delaware on September 9-10, 2008.  The audit was conducted 
in support of the US Environmental Protection Agency (USEPA) Libby Asbestos Site activities 
and Libby Action Plan (LAP), and involved an evaluation of the laboratory’s ability to process 
samples and data in accordance with the provided Libby-specific guidance documents.  Shaw 
Environmental, Inc. Quality Assurance Technical Support (QATS) staff participation in the on-
site audit and subsequent preparation of this report was performed under Sub-task 3, Task 2, 
TO 2019, QATS Contract EP-W-06-005. 
 
Detailed information regarding the subject laboratory is as follows: 
 

Date of On-site: September 9-10, 2008 
 

Laboratory: Batta Environmental, Inc. 
6 Garfield Way 
Newark, Delaware 19713 
302.737.3376 

 
President: Naresh Batta, MS, RPIH 

 
Audit Team 
 
US EPA: Jodi Powell, USEPA Region 8, Project Officer 
Shaw QATS: Michael P. Lenkauskas, CQA, Lead Auditor 

 
 
The Audit Team, comprised of USEPA Region 8 and Shaw Environmental, Inc. QATS 
personnel, performed the technical and evidentiary aspects of the on-site audit.  The technical 
part of the audit involved an evaluation of the Contractor’s facilities, personnel, and capabilities 
to process samples and data as described in the Libby-specific guidance documents.  
Processes evaluated included sample receipt, sample storage, sample tracking, sample 
preparation, sample analysis, data review, and data package assembly.  Laboratory 
instrumentation and equipment were inspected for proper maintenance and calibration, and 
laboratory personnel were interviewed to determine proficiency in their assigned responsibilities.  
Specific instrumentation and areas inspected included Phase Contrast Microscopy (PCM), 
Transmission Electron Microscopy (TEM), Polarized Light Microscopy (PLM), and capability to 
provide the required electronic data deliverable (EDD). 
 
The evidentiary part of the evaluation involved an assessment of laboratory documentation for 
accuracy, completeness, and defensibility.  The Laboratory Quality Control/Quality Assurance 
(QA/QC) Manuals for PCM, PLM and TEM were assessed for availability and accuracy to 
observed procedures, and instrument calibration and maintenance logbooks were reviewed for 
completeness, traceability, and accuracy.  During the course of the audit, the Libby Site and 
Libby Action Plan (LAP) Asbestos Laboratory On-site Audit Checklist (Draft) was completed by 
the QATS Audit Team.  The checklist is provided as an attachment to this report. 
 
 
 

2019-10302008-3



 

Batta Asbestos On-site Audit Report_fnl.doc Page 3 of 8 

AUDIT FINDINGS 
 
Facilities 
 
The Audit Team was required to sign in and out upon entering and departing the facility on both 
days of the audit and observed the laboratory facility to be secure.  The laboratory facility has 
sufficient space to receive and process samples, with separate areas for bulk and air sample 
preparation, two phase contrast microscopes, one transmission electron microscope with an 
Energy-Dispersive X-ray (EDX) system, and two polarized light microscope stations, each with 
equipped with a stereomicroscope and HEPA hood.  The current system used by the laboratory 
to track samples and assign unique samples identifiers utilizes a DOS computer based 
application that is somewhat outdated but meets the current laboratory needs.  The Audit Team 
also reviewed the data results from passive and active air samples collected at various locations 
throughout the laboratory and found all results to be below the established action levels.  There 
were no observations by the Audit Team in this area. 
 
 
Project Management 
 
Batta Environmental, Inc. has been receiving Libby related samples since 2002, the majority of 
which have been air and dust samples for analysis by TEM.  The laboratory has not received 
any samples for analysis by PCM and has not received samples for PLM analysis since 2005.  
In 2008, the laboratory has received approximately 100 samples, mainly dust samples from 
Troy.  All but approximately 20 have been analyzed and reported.  Bo Li, the Asbestos 
Laboratory Manager, is also the project manager for the Libby project and participates in all 
project-related forums, including the weekly laboratory team conference calls.  The current, 
standard laboratory procedures appear to be adequate for managing the current volume and 
type of samples received from Libby operable units but might need to be enhanced should the 
volume of samples received increase.  There were no observations by the Audit Team in this 
area. 
 
 
Sample Receipt, Log-in, Storage, and Chain-of-Custody 
 
After initial receipt at the front desk, sample packages/containers are transferred to a HEPA-
hood in the PLM area where they are inspected, processed, and distributed by the Sample 
Coordinator.  During non-business hours, sample packages are deposited in a secure drop box 
located at the rear of the building.  A Laboratory Information Management System (LIMS) is not 
available, but a DOS-based system is used to track samples and assign unique laboratory 
identification numbers.  During the evaluation the Audit Team observed the procedures applied 
by the Sample Coordinator to inspect and process samples.  The sample coordinator clearly 
demonstrated and described his responsibilities.  One observation was made by the Audit Team 
concerning the minimization of contamination and/or exposure during the samples receiving 
process: 
 

1. Although the majority of samples, including those received from Libby (CDM), are 
properly transferred to either the air or bulk sample preparation area for inspection prior 
to login, some sample deliveries are received at the front desk by the office 
administrator.  This area is not equipped with a HEPA-hood nor are the personnel at the 
front desk trained to receive and process samples in a safe and efficient manner.  The 
requirement that sample containers and bags be opened inside a hood to safeguard 
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against sample contamination and health hazards are described in Section II.8 and 
Chapter III of the Laboratory PLM QA Manual and TEM QA Manual, respectively.  
Copies of the laboratory requirements are provided as enclosures.  Refer to Checklist 
No. 4.3.3 and Enclosures 1A-1B. 

 
Recommended Corrective Action – Minimize the potential for sample contamination 
and personnel exposure by opening all sample containers in a HEPA-hood. 

 
 
Fiber Analysis by Phase Contrast Microscopy (PCM) 
 
Phase Contrast Microscopy analyses on samples from Libby operable units typically require a 
short turn-around-time and PCM capabilities are usually analyzed at the EMSL Laboratory in 
Libby, Montana.  No Libby PCM samples have to date been sent to Batta.  However, an 
evaluation of PCM capabilities was performed should samples be directed to Batta for PCM 
analysis in the future.  The laboratory has two phase contrast microscopes, is certified by the 
American Industrial Hygiene Association (AIHA), and has analysts qualified by the Asbestos 
Analysts Registry (AAR).  The Audit Team found the PCM area to be clean and organized; the 
instrumentation well-maintained; and the quality documentation acceptable.  The analyst 
demonstrated proficiency and professionalism during the audit process, clearly describing her 
duties to the Audit Team.  One observation was made by the Audit Team concerning the 
timeliness of quality control analyses: 
 

2. Replicate analyses are performed as required, at a frequency of 10% and concurrently 
with original analyses.  However, the evaluation of replicate results as to whether they 
are within the established acceptance limits is performed at the end of each month, after 
the original results have been reported and not in time to perform the necessary 
corrective action.  The corrective action requirements for replicate analyses, including 
those pairs falling outside the established acceptance limits, are described in Section 13 
of NIOSH Method 7400.  A copy of the requirement is provided as an enclosure.  Refer 
to Checklist Nos. 5.7.1 and 5.7.2 and Enclosure 2. 

 
Recommended Corrective Action – Ensure that replicate analyses are performed in 
such a manner as to allow for the timely evaluation and subsequent corrective action, if 
applicable. 

 
 
Sample Preparation for Analysis by Transmission Electron Microscopy (TEM) 
 
The laboratory has the equipment and staff to prepare various sample matrices for TEM 
analysis, including air, dust, and water, as well as those procedures described in Libby-specific 
guidance documents.  The Audit Team observed the technician prepare air samples using a 
direct preparation technique, and the technician also described indirect techniques used for 
other matrices.  The Audit Team found the TEM preparation area to be clean and organized 
with adequate equipment and instrumentation to prepare various sample matrices for TEM 
analysis, and the sample preparation technician interviewed demonstrated proficiency and 
professionalism during the audit process.  Three observations were made by the Audit Team 
concerning instrument calibration and record keeping: 
 

3. Both the drying oven and the muffle furnace, which could potentially be used to dry and 
ash samples and prepared samples, respectively, at specified temperature ranges, are 
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neither calibrated nor have instrument-specific logbooks to record calibration and 
maintenance activities.  Drying temperature requirements of 40 - 60º Celsius are 
described in project-specific SOPs (i.e., SOP EPA-Libby-10).  A copy of Section 4.1 of 
SOP EPA-Libby-10 is provided as an enclosure.  Refer to Checklist No. 6.4.1 and 
Enclosure 3. 

 
Recommended Corrective Action – Ensure that both the drying oven and muffle 
furnace are calibrated to achieve accurate drying and ashing temperatures, respectively, 
and have instrument-specific logbooks to record calibration and maintenance activities. 

 
4. As specified, the laboratory uses disposable funnels to prepare secondary filters during 

the indirect sample transfer procedure.  However, the measurements taken to determine 
the Effective Filtration Area (EFA) of the funnels, which is used to calculate the 
concentration/loading of fibers on the secondary filters, is not available.  In order to 
ensure the consistency of the EFA, measurements should be maintained for each 
vendor part or lot number.  Refer to Checklist Nos. 6.7.3.3 and 6.8.4.2. 

 
Recommended Corrective Action – Ensure that an EFA is calculated for all filtration 
apparatus prior to first use and is recorded and stored in the laboratory for future 
reference. 

 
5. The documentation of filtrate volumes used to perform dilutions and serial dilutions 

during the indirect preparation procedures are not recorded in a manner which allows 
the verification of the recorded data.  The sample volumes used to perform dilutions, but 
not the actual dilutions, are recorded in the Comments column of the TEM Sample Prep 
Sheet.  A copy of a completed TEM Sample Prep Sheet is provided as an enclosure.  
Refer to Checklist No. 6.16.1 and Enclosure 5. 

 
Recommended Corrective Action – Ensure that the sample volumes used to prepare 
secondary filters during indirect sample preparation are recorded in a manner that will 
clearly reflect the dilution performed. 

 
 
Asbestos Analysis by Transmission Electron Microscopy (TEM) 
 
The evaluation of the TEM area included an assessment of the laboratory’s capabilities with 
regard to the analysis of TEM as described in the Libby-specific guidance documents; a review 
of instrument maintenance and calibration records; the availability of reference materials, 
including Libby amphibole spectra and BIR-1G daily analyses; and an assessment of the TEM 
analyst proficiency.  The laboratory has one TEM system with an Energy Dispersive X-ray 
(EDX) system for elemental analysis and two experienced analysts.  The analysts interviewed 
during the evaluation demonstrated a good understanding of the standard techniques for 
identifying and recording asbestos structures and answered all questions posed by the Audit 
Team in a professional manner.  One observation was made by the Audit Team concerning 
instrument calibration: 
 

6. The TEM screen and camera magnification is performed on a quarterly basis as 
described in Section VII-IIIX of the laboratory’s TEM QA Manual, and not monthly as 
described in the AHERA method.  The requirement to calibrate both the screen and 
camera magnification monthly is described in Table III of the AHERA method.  A copy of 

2019-10302008-3



 

Batta Asbestos On-site Audit Report_fnl.doc Page 6 of 8 

Table III of the AHERA method is provided as an enclosure.  Refer to Checklist No. 7.5.1 
and Enclosure 6. 

 
Recommended Corrective Action – Perform the TEM screen and camera 
magnification on a monthly basis as described in Table III of the AHERA method, and 
update the laboratory’s TEM QA manual to be consistent with the AHERA method. 

 
 
Asbestos Analysis by Polarized Light Microscopy (PLM) 
 
The PLM area has two work stations, each equipped with a functional hood, a polarized light 
microscope, refractive index (RI) liquids, tools for manipulating samples, and a stereo-
microscope for preliminary sample examination.  The Audit Team found the PLM area to be 
clean and organized, the instrumentation well-maintained, and the quality of the documentation 
acceptable.  The analyst interviewed during the evaluation demonstrated both proficiency using 
standard methods and professionalism during the audit process, clearly describing his duties to 
the Audit Team.  The following observations were made regarding training, calibration, and 
quality control: 
 

7. Although the laboratory personnel interviewed demonstrated proficiency analyzing bulk 
samples in accordance with standard methodology (i.e., EPA 600 Series), the laboratory 
has not received soil samples for PLM analysis from Libby since 2005, and the 
personnel interviewed were not adequately familiar with the applicable Libby-specific 
PLM SOPs.  It is the Audit Team's recommendation that in-house training be performed 
prior to resuming analysis of Libby soil samples by PLM.  Refer to Checklist Nos. 8.3.2 
and 10.3.1.2. 

 
Recommended Corrective Action – Prior to the receipt and subsequent analysis of 
Libby soil samples by Libby-specific PLM SOPs (i.e., SRC-Libby-01 and SRC-Libby-03), 
the laboratory should perform in-house training to ensure that all applicable PLM 
analysts are proficient in the required procedures. 

 
8. The refractive index (RI) oils used at the Nikon PLM work station are calibrated on a 

monthly basis; however, the calibration frequency of the RI oils used at the Olympus BH-
2 work station could not be determined.  The requirement to perform RI oil calibrations 
monthly, each time a bottle gets refilled, or when new stocks are received is described in 
Section III-IV of the Laboratory PLM QA Manual.  A copy of Section III-IV of the 
Laboratory PLM QA Manual is provided as an enclosure.  Refer to Checklist No. 8.6.3 
and Enclosure 8. 

 
Recommended Corrective Action – Ensure that all RI oils are calibrated and 
documented monthly or whenever a new bottle is opened, whichever is more frequent, 
as described in the laboratory’s written procedures. 

 
9. A determination of the acceptance of replicate analyses is performed at the end of each 

month, and not prior to reporting the results of the original analysis.  Because the results 
reported to a client are often used to make decisions concerning the necessity for 
remediation or to identify potential threats to public health, it is important that all results 
be reviewed for completeness and accuracy prior to being released.  Refer to Checklist 
No. 8.11.2. 
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Recommended Corrective Action – In order to ensure the accuracy of reported 
results, determine the acceptance of replicate analyses as described in the Laboratory 
QAM. 

 
 
Data Management 
 
Data review of the TEM data associated with Libby samples is performed by two experienced 
TEM analysts, each of which peer reviews the other’s analytical results prior to data entry into 
the appropriate electronic spreadsheet.  Once the data have been entered into a spreadsheet, a 
copy of the spreadsheet is printed, and a second review is performed to verify concurance with 
the raw data.  There were no observations made by the Audit Team in this area during the 
evaluation. 
 
 
Quality Assurance/Quality Control (QA/QC) 
 
The Audit Team interviewed the Quality Assurance Officer (QAO), reviewed the Batta 
Environmental, Inc. QA Manuals, and performed a cursory review of recent monthly quality 
control reports, laboratory air monitoring results, non-conformance reports, laboratory 
certifications, internal audit reports, and the training files of interviewed laboratory personnel.  
The QAO was professional and cooperative during the audit process and demonstrated an 
understanding of, and commitment to, the laboratory’s current quality system.  The following 
observation was made concerning the performance of internal audits: 
 

10. The internal audits are not performed on an annual basis as described in the laboratory’s 
written procedures.  The most recent internal audits were performed in 2004 and 2007.  
The requirement to perform internal audits annually is described in Section IV-VIII of the 
laboratory TEM QA Manual.  A copy of Section IV-VIII is provided as an enclosure.  
Refer to Checklist No. 10.4.1 and Enclosure 10. 

 
Recommended Corrective Action – Ensure that internal audits are performed on an 
annual basis as described in the laboratory’s written procedures. 

 
 
CONCLUSIONS 
 
An asbestos on-site laboratory audit of Batta Environmental, Inc. in Newark, Delaware was 
performed on September 9-10, 2008 in support of the Libby Asbestos Site and Libby Action 
Plan.  The on-site evaluation revealed the laboratory to have sufficient space, analytical 
equipment, and personnel to receive, prepare, and analyze samples by Phase Contrast 
Microscopy (PCM), Polarized Light Microscopy (PLM), and Transmission Electron Microscopy 
(TEM).  The personnel interviewed appeared to be experienced and knowledgeable in the 
analysis of various matrices for asbestos and non-asbestos materials by PCM, PLM, TEM.  
Overall, the work spaces evaluated were clean and well organized, and the documentation 
reviewed was accurate and complete.  The laboratory appears to do a good job of preparing 
and analyzing samples. 
 
There were ten observations identified from the laboratory evaluation, none of which were 
significant.  All should be readily resolved through the application appropriate corrective action.  
Areas of concern include the laboratory's current process for replicate sample analysis which 
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does not allow for the application of corrective action if needed prior to reporting the original 
results, the performance of internal audits on an annual basis and the documentation of sample 
preparation data in a clear, concise manner. 
 
All laboratory personnel interviewed were cooperative and readily answered all questions posed 
by the Audit Team.  The management of the laboratory appeared to be responsive to the 
identified deficiencies. 
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Laboratory:    Batta Environmental, Inc. 
  

    

Address:    6 Garfield Way 
  

    

 
 Newark, Delaware 19713 

  

    

Telephone:    302.737.3367 
  

    

    
  

    

Laboratory Personnel Contacted  
 

    

Name 
 

Title 

 Naresh Batta, M.S. 
  

Laboratory Director 

 Bo Li, Ph.D. 
 

Laboratory Manager/Quality Assurance Officer (QAO) 

 Jared Pierce 
 

 Sample Custodian 

 Asghar Keyvabfar 
 

 Microscopist 

 Judy Xu 
 

 Microscopist 

  
 

  

  
 

  

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

   

Evaluation Team 
  

   

Name 
 

Title 

Jodi Powell 
 

USEPA, Region 8 Project Officer 

Michael P. Lenkauskas, CQA  Shaw E & I (QATS), Lead Auditor 

Anni Autio  CDM, Laboratory Coordinator 

Amishi Castelli  US DOT, Volpe, Contract Manager 
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1.0 LABORATORY STATUS Yes No Comments 

1.1 Is the laboratory currently receiving samples from Libby Superfund Site 
Operable Units(s)? 

 
 

 
 

Batta has been receiving 
samples since 2002 

If “YES,” complete the following table:  

Analysis Matrices Comment 

TEM Air & Dust Analyses by both ISO & AHERA methodologies 

PLM Soil Last received in 2005 

The laboratory received approximately 100 dust samples in 2008, mainly from the Troy site, with a current backlog of about 
20 samples.  As stated above, samples have not been received for PLM analysis since 2005, but inter-laboratory samples are 
expected. 

 

2.0 LABORATORY SECURITY Yes No Comments 

2.1 Are visitors required to sign in?    

2.2 Are all entrances to the laboratory locked, except the entrance to the 
reception area? 

 
 

 
 

 

 

3.0 PROJECT INITIATION/PROJECT MANAGEMENT Yes No Comments 

3.1 Is there a designated project manager or project management team to 
ensure samples received from Libby OUs are properly processed? 

 
 

 
 

Bo Li is the designated Project 
Manager 

3.2 Are project-specific requirements and procedures communicated to 
laboratory staff? 

 
 

 
 

 

3.3 Are modifications to laboratory activities communicated to laboratory staff?    

3.4 Are the resolutions to issues resolved during the weekly laboratory 
conference calls communicated to laboratory staff? 

 
 

 
 

 

 

4.0 SAMPLE RECEIPT, LOG-IN, STORAGE, & TRACKING Yes No Comments 

4.1 Is the sample receiving area adequate, clean, and orderly?    

4.2 Is the sample receiving area secured against unauthorized personnel?    

Personnel Interviewed 

Name Title Experience 

Jared Pierce Sample Custodian 1 ½ Years 

   

Additional comments: 
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4.0 SAMPLE RECEIPT, LOG-IN, STORAGE, & TRACKING Yes No Comments 

4.3 Sample Receipt    

4.3.1 Is there a sample custodian and designated alternate responsible for 
sample receipt and log-in? 

 
 

 
 

 
Jared Pierce 

4.3.2 Is the custodian or alternate available to receive and log-in samples at 
any time delivery services are operating? 

 
 

 
 

 

4.3.3 Are sample shipping containers opened in a HEPA hood (as necessary) 
to both minimize personal exposure and safeguard against laboratory 
contamination (explain)? 

 
 

 

 
 

 

Refer to Finding No. 1 of the 
Summary On-site Audit Report. 

4.3.4 Does the sample custodian verify and record the following when 
inspecting shipments and reviewing documentation: 

 
4.3.4.1 Presence and condition of custody seals? 

 
4.3.4.2 Presence or absence of Chain-of-Custody (COC) records? 

 
4.3.4.3 Presence or absence of air bill sticker(s)? 

 
4.3.4.4 Sample condition? 

 
4.3.4.5 Presence of packaging or packing material which could compromise 

samples (i.e., vermiculite & polystyrene)? 
 

4.3.4.6 Problems/discrepancies between samples, documentation, client 
requests, etc.? 

 
4.3.4.7 Bulk and air samples received separately? 

 
 
 

 
 

 
 

 
 

 
 
 

 
 
 

 
 

 

 
 
 

 
 

 
 

 
 

 
 
 

 
 
 

 
 

 

 

4.3.5 Are (COC) records signed and dated at the time of sample receipt?    

4.3.6 Is a system in place to contact the client in case of absent 
documentation, or discrepancies between COCs, client requests, etc.? 

 
 

 
 

 

4.3.7 Are subsequent resolutions to problems and discrepancies documented?    

4.4 Sample Identification    

4.4.1 Are sample receipt identification logbooks, or a LIMS, used to log-in 
samples and assign unique laboratory identification numbers? 

 
4.4.1.1 Does the logbook or logging system serve as a direct cross-

reference between laboratory ID numbers and client ID numbers? 

 
 

 
 

NA 

 
 

 
 

NA 

 
DOS sample tracking system. 

4.4.2 When samples are split in the laboratory, is there a method in place to 
assign laboratory numbers to track the sample back to the original 
sample? 

 
 

 

 
 

 

 

Additional comments: 
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4.0 SAMPLE RECEIPT, LOG-IN, STORAGE, & TRACKING Yes No Comments 

4.5 Sample Storage    

4.5.1 Are storage facilities sufficient?    

4.5.2 Is the sample storage area secured to prevent entry of unauthorized 
personnel? 

 
 

 
 

 

4.5.3 Does the sample custodian keep storage logbooks?    

4.5.4 Are samples easy to locate from logbook references? NA NA  

4.6 Sample Tracking    

4.6.1 Is a system in place to keep track of samples and prepared samples 
entering and leaving the storage, sample preparation, and analysis 
areas? 

 
 

 

 
 

 

 
Recorded on the BLI Sample 
Custody Transmittal Sheet. 

4.6.2 Are the retention and/or disposal of unused portions of samples and 
prepared samples documented? 

 
 

 
 

 

4.7 Standard Operating Procedures (SOPs)    

4.7.1 Do laboratory personnel have access to current project-specific SOPs, 
laboratory modifications, and other pertinent guidance documents?  

 
 

 
 

 

4.7.2 Are the applicable laboratory SOPs available and followed by laboratory 
personnel (list)? 

 
 

 
 

  

Document Title Control No. Description 

PCM QA Manual Revision 6, March 2008 Section E 

PLM QA Manual 4
th
 Edition, 2008 Chapter II 

TEM QA Manual 4
th
 Edition, 2008 Chapter II 

   

4.8 Document Control: Yes No Comments 

4.8.1 Are all logbooks, notebooks, forms, or other laboratory documents 
legible, accurate, and complete (list)? 

 
 

 
 

 

Document Title Description/Comments 

 BLI Sample Custody Transmittal Sheet Internal COC 

Batta CPOC COC 

  

  

Additional comments  
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5.0 PHASE CONTRAST MICROSCOPY (PCM) Yes No Comments 

5.1 Is the PCM area adequate, clean, and orderly?    

5.2 Are steps taken to prevent the cross-contamination of equipment, supplies, 
and reagents? 

 
 

 
 

 

Personnel Interviewed 

Name Title Experience 

Asghar Keyvabfar PCM Analyst  13 Years 

   

5.3 Methods and Libby-Specific Guidance Documents Yes No Comments 

5.3.1 Are the applicable guidance documents available for reference: 
 

5.3.1.1 NIOSH Method 7400 (Issue 2), 1994? 

 
 

 

 
 

 

 

5.3.2 Laboratory Modification LB-000015: 
 
5.3.2.1 Overload rejection criteria of > 25%? 

 
5.3.2.2 If samples are visibly overloaded or contain lose debris, is an 

indirect preparation performed? 
 

5.3.2.3 Is the observance of non-countable long fibers noted? 

 
 

 
 
 

 
 

 

 
 

 
 
 

 
 

 

 

5.4 Equipment    

5.4.1 Are the microscopes used to analyze samples equipped with the 
following: 

 
5.4.1.1 Positive phase contrast, with green or blue filter? 

 
5.4.1.2 Adjustable field iris? 

 
5.4.1.3 Eyepiece (8 to 10X)? 

 
5.4.1.4 Phase magnification (40 to 45X)? 

 
5.4.1.5 Walton-Beckett Graticule? 

 
5.4.1.6 Stage micrometer with 0.01 mm subdivisions? 

 
 
 

 
 

 
 

 
 

 
 

 
 

 

 
 
 

 
 

 
 

 
 

 
 

 
 

 

Two phase contrast 
microscopes are available for 
use. 

5.4.2 Are microscope and phase ring alignment checks conducted daily?    

5.4.3 Are resolution checks performed weekly using an HSE/NPL slide?   Performed daily. 

5.4.4 Are maintenance and calibration activities recorded in microscope-
specific logbooks? 

 
 

 
 

 

5.5 Sample Preparation    

5.5.1 Are filters prepared as described in the applicable method(s)?   Hot block is used. 

Additional comments: 
 
5.3.2 To date, the laboratory has not received samples from Libby for PCM analysis, however, the documentation is 

available and the analyst was reminded of the requirement. 
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5.0 PHASE CONTRAST MICROSCOPY (PCM) Yes No Comments 

5.6 Sample Analysis    

5.6.1 Are the appropriate counting rules used (A or B)?   As requested. 

5.6.2 How are the fields and fibers tracked and recorded? --- --- Calibrated counters are used. 

5.7 Quality Control    

5.7.1 Is each analyst provided a minimum of one reference slide per work 
day? 

 
 

 
 

Refer to Finding No. 2 of the 
Summary On-site Audit Report. 

5.7.2 Are recounts analyzed at a frequency of 1 per 10 samples analyzed? 
 

5.7.2.1 Are recounts performed by the same analysts on the same 
microscope? 

 
 
 

 

 
 
 

 

Refer to Finding No. 2 of the 
Summary On-site Audit Report. 

5.8 Standard Operating Procedures (SOPs)    

5.8.1 Do laboratory personnel have access to current project-specific SOPs, 
laboratory modifications, and other pertinent guidance documents? 

 
 

 
 

 
LB-000015 

5.8.2 Are the applicable laboratory SOPs available and followed by laboratory 
personnel (list)? 

 
 

 
 

 

Document Title Control No. Description 

PCM QA Manual Revision 6, March 2008 PCM written procedures 

   

   

5.9 Document Control Yes No Comments 

5.9.1 Are all logbooks, notebooks, forms, or other laboratory documents 
legible, accurate, and complete (list)? 

 
 

 
 

 

Document Title Description/Comments 

Daily Blind PCM Reference 
Slide Analysis Data Sheet 

Daily reference slide documentation 

PCM Alignment Logbook Microscope calibration and maintenance documentation. 

  

  

Additional comments: 
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

6.1 Are the grid preparation areas adequate, clean, and orderly?    

6.2 Are bulk samples prepared in an area separate from that used to prepare 
air and dust samples? 

 
 

 
 

 

6.3 Are steps taken to prevent the cross-contamination of equipment, supplies, 
and reagents? 

 
 

 
 

 

Personnel Interviewed 

Name Title Experience 

Judy Xu Microscopist 2 Years 

   

   

6.4 Equipment Yes No Comments 

6.4.1 Drying oven & muffle furnace: 
 

6.4.1.1 Checked routinely and recorded in a permanent logbook? 

 
 

 

 
 

 

 
Refer to Finding No. 3 of the 
Summary On-site Audit Report. 

6.4.2 Analytical balances: 
 
6.4.2.1 Located away from drafts and areas subjected to rapid temperature 

changes? 
 

6.4.2.2 Checked routinely and recorded in a permanent logbook? 
 

6.4.2.3 Calibrated within the last 12 months by a certified technician? 

 
 
 

 
 

 
 

 

 
 
 

 
 

 
 

 

 
 
 
 
 
 
 
Certified on May 30, 2008. 

6.4.3 Plasma Asher: 
 

6.4.3.1 Calibrated on a routine basis? 
 

6.4.3.2 Checked routinely and recorded in a permanent logbook? 

 
 

 
 

 

 
 

 
 

 

 
 
Calibrated quarterly to 5%. 

6.4.4 Sputter Coater (Vacuum evaporator): 
 

6.4.4.1 Checked routinely and recorded in a permanent logbook? 

 
 

 

 
 

 

 

6.4.5 Ventilation Hoods: 
 

6.4.5.1 Checked routinely and recorded in a permanent logbook? 

 
 

 

 
 

 

 
 
Checked monthly. 

Additional comments: 
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

6.5 Preparation of Air Filters    

6.5.1 What method(s) does the laboratory use to prepare air samples for TEM 
analysis: 

 
6.5.1.1 40 CFR, Chapter 1, Part 763, Subpart E (AHERA)? 

 
6.5.1.2 ISO 10312:1195 E - Determination of Asbestos Fibers? 

 
 
 

 
 

 

 
 
 

 
 

 

 

6.5.2 LB000053 – Is indirect preparation performed on air samples which are 
visibly overloaded or contain loose debris? 

 
 

 
 

 

6.5.3 Are filters collapsed (cleared) by the “hot block” or a similar technique 
(describe technique)? 

 
 

 
 

 
“Hot block” is used. 

6.5.4 Is plasma etching performed on collapsed filters? 
 

6.5.4.1 Is a 10% layer of the collapsed surface removed during etching? 

 
 

 

 
 

 

 
 
SOP specifies 5%. 

6.5.5 Once the filters have been collapsed, are samples transferred to a 
vacuum evaporator for application of a 1 to 5 mm section of graphite 
rod? 

 
 

 

 
 

 

 

6.5.6 Are excised filter sections placed, carbon side down, on the 
appropriately labeled grid, and cleared using a Jaffe Washer or an 
equivalent technique (describe)? 

 
 

 

 
 

 

 
Cleared with acetone for 20-45 
minutes, as necessary. 

6.5.7 Are samples checked for remaining filter residue after clearing? 
 

6.5.7.1 If residue remains, is condensation washing or an equivalent 
technique used (describe technique)? 

 
 
 

 

 
 
 

 

 
 
 
Remains in Jaffe Washer. 

Additional comments: 
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

6.6 Dust Sample Preparation    

6.6.1 What method(s) does the laboratory use to prepare dust samples for 
TEM analysis: 

 
6.6.1.1 ASTM D 5755-03 - Microvacuum Sampling and Indirect Analysis of 

Dust by TEM?   

 
 
 
 

 

 
 
 
 

 

 

6.7 Libby-Specific Indirect Sample Preparation without Ashing    

6.7.1 Are the applicable Libby guidance documents available for reference: 
 

6.7.1.1 SOP EPA-Libby-08 (Rev. 0) - Indirect Preparation of Air and Dust 
Samples for TEM Analysis? 

 
 
 

 

 
 
 

 

 

6.7.2 LB000053 – Is indirect preparation without ashing performed on non-
investigative samples with the applicable sample prefix codes? 

 
 

 
 

 

6.7.3 Sample filtration: 
 

6.7.3.1 Are air cassettes examined for loose material? 
 

6.7.3.1.1 If loose material or uneven loading is not evident, is a portion of 
the air samples retained? 

 
6.7.3.1.2 If loose material is evident, is it filtered along with the air filter? 

 
6.7.3.2 Are air filters, loose material, and dust rinsed into a beaker and 

brought to a final volume of 100 ml with particle-free water?  
 

6.7.3.2.1 Adjusted to a pH of 3-4 with a 10% solution of glacial acetic 
acid? 

 
6.7.3.2.2 Sonicated for 3 minutes and allowed to settle for 2 minutes prior 

to filtering? 
 

6.7.3.3 Are the appropriate aliquots of filtrate passed through a disposable 
25 mm filter assembly with a 0.2 µm MCE filter with a 5.0 µm MCE 
support pad? 

 
6.7.3.3.1 Are three secondary filters prepared using 50 ml, 25 ml and 10 

ml, with greater or lesser volumes acceptable for overloaded air 
samples? 

 
 

 
 
 

 
 

 
 
 

 
 
 

 
 
 

 
 
 
 

 
 
 
 

 

 
 

 
 
 

 
 

 
 
 

 
 
 

 
 
 

 
 
 
 

 
 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Refer to Finding No. 4 of the 
Summary On-site Audit Report. 
 
 
Dilutions are performed as 
necessary. 

6.7.4 Are serial dilutions performed as necessary?    

6.7.5 Are TEM grids prepared as described in Section 6.5 of this checklist?    

Additional comments: 
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

6.8 Libby-Specific Indirect Sample Preparation with Ashing    

6.8.1 Are the applicable Libby guidance documents available for reference: 
 

6.8.1.1 SOP EPA-Libby-08 (Rev. 0) - Indirect Preparation of Air and Dust 
Samples for TEM Analysis? 

 
6.8.1.2 LB000053 – Is indirect preparation with ashing performed on 

investigative samples with the applicable sample prefix codes? 

 
 
 

 
 
 

 

 
 
 

 
 
 

 

 

6.8.2 Initial filtration: 
 

6.8.2.1 Are air cassettes examined for loose material? 
 

6.8.2.1.1 If loose material or uneven loading is not evident, is a portion of 
the air samples retained? 

 
6.8.2.1.2 If loose material is evident, is it filtered and ashed along with the 

air filter? 

 
 

 
 
 

 
 
 

 

 
 

 
 
 

 
 
 

 

 

6.8.3 Ashing: 
 

6.8.3.1 Are filters covered with aluminum foil and placed in a plasma 
asher? 

 
6.8.3.1.1 Is the plasma asher operated at minimum power? 

 
6.8.3.1.2 Is 100% ashing confirmed by visual observation? 

 
 
 

 
 

 
 

 

 
 
 

 
 

 
 

 

 

6.8.4 Final filtration: 
 

6.8.4.1 Is ash residue rinsed into a beaker and brought to a final volume of 
100 ml with particle-free water?  

 
6.8.4.1.1 Adjusted to a pH of 3-4 with a 10% solution of glacial acetic 

acid? 
 

6.8.4.1.2 Sonicated for 3 minutes and allowed to settle for 2 minutes prior 
to filtering? 

 
6.8.4.2 Are the appropriate aliquots of filtrate passed through a disposable 

25 mm filter assembly with a 0.2 µm MCE filter with a 5.0 µm MCE 
support pad? 

 
6.8.4.3 Are three secondary filters prepared using 50 mL, 25 mL and 10 

mL, with greater or lesser volumes acceptable for overloaded air 
samples? 

 
 
 

 
 
 

 
 
 

 
 
 
 

 
 
 
 

 

 
 
 

 
 
 

 
 
 

 
 
 
 

 
 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
Refer to Finding No. 4 of the 
Summary On-site Audit Report. 
 
 
Dilutions are performed as 
necessary. 

6.8.5 Are serial dilutions performed as necessary?    

6.8.6 Are TEM grids prepared as described in Section 6.5 of this checklist?    

Additional comments: 
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

6.9 Water Sample Preparation    

6.9.1 What method(s) does the laboratory use to prepare water samples for 
TEM analysis: 

 
6.9.1.1 EPA Method 100.2 - Determination of Asbestos Structures Over 10 

µm in Length in Drinking Water? 

 
 
 
 

 

 
 
 
 

 

 
There were no water sample 
analyses recently performed, but 
the laboratory indicated that they 
follow EPA Method 100.2. 

6.9.2 Are samples received and filtered by the laboratory within 48 hours of 
collection? 

 
6.9.2.1 If not, are they stored in a refrigerator until filtered? 

 
 

 
 

 
 

 
 

 

6.9.3 Is the sample hand-agitated and sonicated at low power for 15 minutes, 
and hand-agitated again before aliquots are removed? 

 
 

 
 

 
 

6.9.4 Are the appropriate aliquots of the original sample poured though a 25 
mm or 47 mm MCE filter (0.22 µm or smaller pore size) with an MCE 
filter (5 µm pore size) backing pad? 

 
Note: No less than 1 mL must be used as an aliquot. 

 
 

 

 
 

 

 

6.9.5 Are TEM grids prepared as described in Section 6.5 of this checklist?    

6.10 OU3 Tree Bark Sample Preparation    

6.10.1 Are the applicable Libby guidance documents available for reference: 
 

6.10.1.1 SOP Tree-Libby-OU3 (Rev. 1) – Sampling and Analysis of Tree 
Bark for Asbestos? 

  
 
 

 

 
 
 

 

This SOP is located on the 
Region 8 OU3 website, which is 
accessed with the user name 
and password provide in the 
CDM e-Room. 

6.10.2 Drying and Ashing: 
 

6.10.2.1 Are the diameter and thickness of the tree bark samples measured 
and recorded to an accuracy of ± 2mm? 

 
6.10.2.2 Is the entire tree bark sample weighed and placed in an oven for 

drying? 
 

6.10.2.2.1 Dried at 80º F until the weight stabilizes, a minimum of 6 hours, 
and weighed?  

 
6.10.2.3 Is the bark sample then covered and placed in a muffle furnace at 

450 º F for 18 hours, or until all organic matter has been removed, 
and weighed? 

 
6.10.2.3.1 Is the furnace ramped from 0º F to 450º F? 

 
 

NA 
 
 

NA 
 
 

NA 
 
 
 

NA 
 

NA 

 
 
 

NA 
 
 

NA 
 
 

NA 
 
 
 

NA 
 

NA 

 
 
 
 

Additional comments: 
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

6.10  OU3 Tree Bark Sample Preparation    

6.10.3 Acid Treatment: 
 

6.10.3.1 After adding approximately 1-2 ml of DI water, is 10-20 ml of 
concentrated HCl added until no further reaction is visible (approx. 
3-5 minutes)? 

 
6.10.3.2 Are samples diluted, transferred to a 100 ml container (with lid) and 

brought to a final volume of 100 ml with fiber-free DI water? 
 

6.10.3.3 Capped, inverted 5-6 times, and sonicated for 2 minutes in 
preparation for filtering? 

 
 
 
 

NA 
 
 

NA 
 
 

NA 

 
 
 
 

NA 
 
 

NA 
 
 

NA 

 

6.10.4 Filtration: 
 

6.10.4.1 Are 5-20 mLs of solution transferred to a second container and 
brought to a volume of 100 ml with fiber-free DI water? 

 
6.10.4.2 Are dilutions agitated (inverted 5-6 times) and filtered through a 47 

mm MCE filter (0.45 µm pore size)? 
 

6.10.4.2.1 Are additional dilutions prepared if the loading on the filter 
appears either too heavy (> 20%) or too light? 

 
 
 

NA 
 
 

NA 
 
 

NA 

 
 
 

NA 
 
 

NA 
 
 

NA 

 

6.10.5 Are TEM grids prepared as described in Section 6.5 of this checklist? NA  NA  

6.11 OU3 Duff Sample Preparation    

6.11.1 Are the applicable Libby guidance documents available for reference: 
 

6.11.1.1 SOP Duff-Libby-OU3 (Rev. 0) – Sampling and Analysis of Duff for 
Asbestos? 

 
 
 

 

 
 
 

 

This SOP is located on the 
Region 8 OU3 website, which is 
accessed with the user name 
and password provide in the 
CDM e-Room. 

6.11.2 Drying and Ashing: 
 

6.11.2.1 Are the appropriate number of aluminum trays weighed and tared? 
 

6.11.2.1.1 For tracking purposes, is each tray marked with a unique 
number? 

 
6.11.2.2 Are trays filled to approximately ¾ and dried at 60º F until the 

weight stabilizes, a minimum of 10 hours, and weighed? 
 
6.11.2.3 Are dried duff samples transferred to covered pans and placed in a 

muffle furnace at 450º F for 18 hours, or until all organic matter has 
been removed, and weighed? 

 
6.11.2.4 Are ashed samples transferred to Zip-lock bags and homogenized? 

 
6.11.2.4.1 If an individual sample was split between multiple trays, was it 

combined into one Zip-lock bag? 

 
 

NA 
 
 

NA 
 
 

NA 
 
 
 

NA 
 

NA 
 
 

NA 

 
 

NA 
 
 

NA 
 
 

NA 
 
 
 

NA 
 

NA 
 
 

NA 

 

Additional comments: 
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

  6.11 OU3 Duff Sample Preparation    

6.11.3 Acid Treatment: 
 

6.11.3.1 After adding approximately 1-2 ml of DI water to 0.25 grams 
(measured to ± 0.01 g) of ashed sample, is 10-20 ml of 
concentrated HCl added until no further reaction is visible (approx. 
3-5 minutes)? 

 
6.11.3.2 Are samples diluted, transferred to a 100 ml container (with lid) and 

brought to a final volume of 100 ml with fiber-free DI water? 
 

6.11.3.3 Capped, inverted 5-6 times, and sonicated for 2 minutes in 
preparation for filtering? 

 
 
 
 
 

NA 
 
 

NA 
 
 

NA 

 
 
 
 
 

NA 
 
 

NA 
 
 

NA 

 

6.11.4 Filtration: 
 

6.11.4.1 Are 0.1 to 1.0 ml of solution transferred to a second container and 
brought to a volume of 100 ml with fiber-free DI water? 

 
6.11.4.2 Are dilutions agitated (inverted 5-6 times) and filtered through a 47 

mm MCE filter (0.45 µm pore size)? 
 

6.11.4.2.1 Are additional dilutions prepared if the loading on the filter 
appears either too heavy (> 20%) or too light? 

 
 
 

NA 
 
 

NA 
 
 

NA 

 
 
 

NA 
 
 

NA 
 
 

NA 

 

6.11.5 Are TEM grids prepared as described in Section 6.5 of this checklist? NA NA  

6.12 Dustfall Sample Preparation    

6.12.1 Are the applicable Libby guidance documents available for reference:  
  

6.12.1.1 SOP SRC-Libby-07 Analysis of Asbestos in Dustfall Samples by 
TEM? 

 
 

 
 

 
 

 
 

 
 
 
Performed in 2003. 

6.12.2 Sample Filtration: 
 

6.12.2.1 Is the solution from the collection cylinder poured into a clean 500 
ml graduated cylinder and brought to a final volume of 500 ml with 
fiber-free DI water? 

 
6.12.2.2 Is 250 ml of the 500 ml solution filtered through a 25 mm or 37 mm 

MCE filter (0.45 µm pore size or smaller)? 
 

6.12.2.2.1 Is a second filter prepared using a lesser volume if the dust 
loading on the secondary filter is too heavy? 

 
 

 
 

 
 
 

 
 
 

 

 
 

 
 

 
 
 

 
 
 

 

 

6.12.3 Are TEM grids prepared as described in Section 6.5 of this checklist?    

Additional comments: 
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

6.13 Grid Preparation/filtrate Storage    

6.13.1 For indirect preparations, are remaining filtrate filtered onto the 
appropriate filter(s) to be archived? 

 
 

 
 

 

6.13.2 Are all remaining filters and filter portions labeled prior to archiving?    

6.13.3 Are grid preparations stored in a dust free environment, and in a manner 
which will allow them to be easily located for analysis? 

 
 

 
 

 

6.14 Quality Control Samples    

6.14.1 LB-000029b - Are quality control samples prepared at the described 
frequency: 

 
6.14.1.1 Laboratory blanks (LB) prepared at a frequency of 4%? 

 
6.14.1.2 Re-preparations prepared at a frequency of 1%? 

 
6.14.1.2.1 Are re-preparation samples selected as described? 

 
 
 

 
 

 
 

 

 
 
 

 
 

 
 

 

 

6.15 Standard Operating Procedures (SOPs)    

6.15.1 Do laboratory personnel have access to current project-specific SOPs, 
laboratory modifications, and other pertinent guidance documents? 

 
 

 
 

 

6.15.2 Are the applicable laboratory SOPs available and followed by laboratory 
personnel (list)? 

 
 

 
 

 

Document Title Control No. Description 

TEM QA Manual 4
th
 Edition, 2008 TEM written procedures 

   

   

   

6.16 Document Control Yes No Comments 

6.16.1 Are all logbooks, notebooks, forms, or other laboratory documents 
legible, accurate, and complete (list)? 

 
 

 
 

Refer to Finding No. 5 of the 
Summary On-site Audit Report. 

Document Title Description/Comments 

TEM Sample Prep Sheet Sample preparation documentation. 

  

  

  

Additional comments:  
 
 
 
 
 
 
 

 

2019-10302008-3



LIBBY SITE-AND LIBBY ACTION PLAN-SPECIFIC ASBESTOS LABORATORY ON-SITE AUDIT CHECKLIST 
 

USEPA  Date(s) of On-site:  September 9-10, 2008 
 

Batta Asbestos On-site Audit Checklist_fnl.doc                                             14 of 31                                                    QATS Form 70-050F075R00, 04-17-2008 

7.0 TEM ANALYSIS Yes No Comments 

7.1 Are TEM areas adequate, clean, and orderly?    

7.2 Are steps taken to prevent the cross-contamination of equipment, supplies, 
and reagents? 

 
 

 
 

 

 Personnel Interviewed 

Name Title Experience 

Bo Li, Ph.D. TEM Analyst 15 years 

   

   

7.3 Methods and Libby-Specific Guidance Documents Yes No Comments 

7.3.1 What method(s) does the laboratory use to analyze samples TEM: 
 

7.3.1.1 40 CFR, Chapter 1, Part 763, Subpart E (AHERA)? 
 

7.3.1.2 ISO 10312:1995 E - Determination of Asbestos Fibers? 
 

7.3.1.3 ASTM D 5755-03 - Microvacuum Sampling and Indirect Analysis of 
Dust by TEM? 

 
7.3.1.4 EPA Method 100.2 - Determination of Asbestos Structures Over 10 

µm in Length in Drinking Water? 
 

7.3.1.5 EPA 600/R-93/116 - Method for the Determination of Asbestos in 
Bulk Building Materials? 

 
 

 
 

 
 
 

 
 
 

 
 
 

 

 
 

 
 

 
 
 

 
 
 

 
 
 

 

 

7.3.2 Are the applicable Libby guidance documents available for reference: 
 
7.3.2.1 SOP Tree-Libby-OU3 (Rev. 1) – Sampling and Analysis of Tree 

Bark for Asbestos? 
 
7.3.2.2 SOP Duff-Libby-OU3 (Rev. 0) – Sampling and Analysis of Duff for 

Asbestos? 
 

7.3.2.3 SOP SRC-Libby-07 Analysis of Asbestos in Dustfall Samples by 
TEM? 

 
 
 

NA 
 
 

NA 
 
 

 

 
 
 

NA 
 
 

NA 
 
 

 

 

Additional comments: 
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7.0 TEM ANALYSIS Yes No Comments 

7.4 TEM Instrumentation    

7.4.1 Does TEM instrumentation meet the following requirements: 
 

7.4.1.1 Capable of being operated at between 80 and 120 kV? 
 

7.4.1.2 Electron diffraction (ED) and energy dispersive X-ray (EDX) 
capabilities? 

 
7.4.1.3 Fluorescent screen with an inscribed or overlaid calibrated scale? 

 
 

 
 
 

 
 

 

 
 

 
 
 

 
 

 

 
 

7.4.2 Are the instruments equipped with thin film or beryllium windows (list 
below if necessary)? 

 
--- 

 
--- 

 
Beryllium 

7.4.3 Are all routine and non-routine maintenance activities recorded in 
instrument-specific logbooks? 

 
 

 
 

  

Instrument No. Make Model Capabilities 

EM158150-261 JEOL CX 100 II Kevex Detector w/Quest software 

    

    

 

7.5 Instrument Calibration Yes No Comments 

7.5.1 Is the TEM screen magnification calibrated monthly, or after service, 
using a grating replica? 

 
 

 
 

Refer to Finding No. 6 of the 
Summary On-site Audit Report. 

7.5.2 Is the ED camera constant calibrated weekly?   Monthly. 

7.5.3 Is the diameter of the cross-over (spot diameter) calibrated every three 
months? 

 
 

 
 

 

7.5.4 Is the low beam dose verified every three months?    

7.5.5 EDX Analyzer: 
 

7.5.5.1 Are Cu and K keV’s checked daily? 
 

7.5.5.2 Is detector resolution checked twice a year? 
 

7.5.5.3 Is Na sensitivity checked every three months? 
 

7.5.5.4 Are K-factors checked twice a year? 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 

 

7.5.6 Are instrument calibration records maintained in instrument-specific 
logbooks? 

 
 

 
 

 

Additional comments: 
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7.0 TEM ANALYSIS Yes No Comments 

7.6 Reference Materials    

7.6.1 Does the laboratory maintain a library of reference materials on all 
asbestos and other fiber types?  

 
 

 
 

 

7.6.2 Are instrument-specific reference spectra collected during the mentoring 
program available for the classification of particles observed in Libby 
field samples: 

 
7.6.2.1 USGS Glass BIR-1G (freezer milled)? 
 
7.6.2.2 Libby Amphibole? 

 
 
 
 

 
 

 

 
 
 
 

 
 

 

 

7.7 Grid Acceptance/Rejection Criteria    

7.7.1 Grid preparation rejection criteria: 
 
7.7.1.1 The replica is too dark due to poor dissolution? 

 
7.7.1.2 Replica is doubled or folded? 

 
7.7.1.3 LB-000016a (AHERA) and LB-000031a (ISO) rejection criteria: 
 

7.7.1.3.1 Replica has > 25% obscuration rejected? 
 

7.7.1.3.2 Replica has < 50 intact grid openings? 

 
 

 
 

 
 
 
 

 
 

 

 
 

 
 

 
 
 
 

 
 

 

 

7.8 AHERA    

7.8.1 Are structures identified accordingly: 
 

7.8.1.1 Structures designated Fibers (F), Bundles (B), Clusters (C) or 
Matrices (M)? 

 
7.8.1.2 Identification of asbestos structures by Electron Diffraction (ED)? 
 

7.8.1.2.1 How often are ED patterns captured and recorded? 
 

7.8.1.3 Identification of asbestos structures by Energy Dispersive X-ray 
Analysis (EDXA)? 

 
7.8.1.3.1 How often is EDXA analysis performed and recorded? 

 
7.8.1.4 Are chrysotile structures identified by either ED pattern or EDXA? 

 
7.8.1.5 Are amphibole structures identified by both ED pattern and EDXA? 

 
 
 

 
 

 
 

--- 
 
 

 
 

--- 
 

 
 

 

 
 
 

 
 

 
 

--- 
 
 

 
 

--- 
 

 
 

 

 
 
 
 
 
 
 
Performed and recorded as 
required. 
 
 
 
Performed and recorded as 
required. 

Additional comments: 
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7.0 TEM ANALYSIS Yes No Comments 

7.8  AHERA    

7.8.2 Counting/stopping rules:  
 

7.8.2.1 Are enough grid openings (GOs) counted to meet the analytical 
sensitivity required? 

 
 
 

 

 
 
 

 

 

7.8.3 Is approximately half of the pre-determined filter area analyzed on one 
grid preparation and the remaining half on a second grid preparation? 

 
 

 
 

 

7.8.4 LB-000016a- Structure counting & recording modifications: 
 

7.8.4.1 Are non-asbestos material (NAM) structures being recorded? 
 
7.8.4.2 Is “ND” used to document when no structures are detected in a grid 

opening? 
 

7.8.4.3 Samples classified as investigative or non-investigative per 
LB-000053: 

 
7.8.4.3.1 Aspect ratio of 3:1 applied for investigative samples? 

 
7.8.4.3.2 Aspect ratio of 5:1 applied for non-investigative samples? 

 
7.8.4.4 How are the overall dimensions of CD and MD structures 

measured? 
 

7.8.4.4.1 Is the length of only the longest protruding fiber recorded for 
dispersed clusters and matrices? 

 
7.8.4.5 Are non-countable structures recorded, but identified as non-

countable and excluded from density and concentration results? 
 

7.8.4.6 Is the entire length of a fiber recorded for structures originating in 
one grid opening and extending into an adjacent grid opening? 

 
 

 
 
 

 
 
 
 
 

 
 

 
 
 

 
 
 

 
 
 

 
 
 

 

 
 

 
 
 

 
 
 
 
 

 
 

 
 
 

 
 
 

 
 
 

 
 
 

 

 

7.9 ISO 10312:1995    

7.9.1 Are structures identified accordingly: 
 

7.9.1.1 Are primary and secondary structures counted and recorded as 
described in ISO 10312, Annex C? 

 
7.9.1.2 Is fiber identification performed as described in ISO 10312, 

Annex D? 

 
 
 

 
 
 

 

 
 
 

 
 
 

 

 

7.9.2 Are at least two grid specimens prepared from each filter to perform 
structure counts? 

 
 

 
 

 

Additional comments: 
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7.0 TEM ANALYSIS Yes No Comments 

   7.9  ISO 10312:1995    

7.9.3 LB-000031a - Structure counting & recording modifications: 
 

7.9.3.1 Are non-asbestos material (NAM) structures being recorded? 
 
7.9.3.2 Samples classified as investigative or non-investigative per 

LB-000053: 
 

7.9.3.2.1 Is an aspect ratio of 3:1 applied for investigative samples? 
 

7.9.3.2.2 Is an aspect ratio of 5:1 applied for non-investigative samples? 
 

7.9.3.3 Are structures that intersect non-countable grid bars (top and left) 
recorded, but identified as non-countable and excluded from density 
and concentration results? 

 
7.9.3.4 Is the entire length of the structure recorded if a structure originates 

in one grid opening and extends into an adjacent grid opening, 
provided it does not intersect a non-counting grid bar? 

 
7.9.3.5 Is the observed length recorded for a structure which intersects both 

counting and non-counting grid bars? 

 
 

 
 
 
 
 

 
 

 
 
 
 

 
 
 
 

 
 

 
 

 
 

 
 
 
 
 

 
 

 
 
 
 

 
 
 
 

 
 

 
 

 

7.10 OU3 Tree Bark and Duff Sample Analysis    

7.10.1 Are these samples analyzed according to ISO 10312:1995 E? NA NA  

7.10.2 Are counting rules for investigative samples applied? NA  NA  

7.10.3 Is chrysotile (if observed) recorded? NA NA  

7.11 Other Laboratory Modifications    

7.11.1 LB000030 – ISO 10312, ASTM 5755 and EPA 100.2: 
 

7.11.1.1 Are detailed sketches of all asbestos structures observed, up to a 
maximum of 50 structures/samples, included? 

 
 
 

 

 
 
 

 

 

7.11.2 LB-000084 - Abundant Chrysotile Modification: 
 

7.11.2.1 Is the chrysotile count terminated at the end of the grid opening in 
which the 50

th
 chrysotile structure is counted, with subsequent grid 

openings recorded with an “*” at the end of the grid opening (e.g., 
B1-1*)? 

 
 
 
 
 

 

 
 
 
 
 

 

 

Additional comments: 
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7.0 TEM ANALYSIS Yes No Comments 

    7.11  Other Laboratory Modifications    

7.11.3 LB000066c – AHERA, ISO 10312 and ASTM 5755: 
 

7.11.3.1 Are all NAM particles referred to as “close calls” recorded? 
 

7.11.3.2 Is the structure comment field used to record all probable mineral 
classifications (AT, AC, AM, AN, CR, TR, PY, WRTA, or UN)? 

 
7.11.3.3 Is the structure comment field used to record NaK, NaX, XK, or XX?  

 
7.11.3.4 Are EDS spectra recorded at the correct frequency: 

 
7.11.3.4.1 For each LA and each “close call” particle, up to a maximum of 5 

LA and 5 “close call’ particles per sample? 
 

7.11.3.5 Are Photomicrograph images recorded at the correct frequency: 
 

7.11.3.5.1 For each particle for which an EDS spectrum is collected and its 
structure? 

 
 

 
 
 

 
 

 
 
 
 
 

 
 
 
 
 

 

 
 

 
 
 

 
 

 
 
 
 
 

 
 
 
 
 

 

 

7.11.4 LB-000077 - Stopping rule for ABS indoor air & dust field blanks (prefixes 
“EX” and “IN”): 

 
7.11.4.1 Are a maximum of 30 grid openings analyzed? 

 
 
 

 

 
 
 

 

 

7.11.5 LB-000078 & LB-000079 - Stopping rule for ABS outdoor air field blanks 
(prefix “EX”) and ABS indoor air samples (prefix “IN”), respectively: 

 
7.11.5.1 If the number of grid openings needed to achieve the required 

analytical sensitivity is less than or equal to 100, are they analyzed 
unless 50 or more LA structures are observed? 

 
7.11.5.2 If more than 50 LA structures are observed, is the analysis 

terminated after completing the analysis of the grid opening in which 
the 50

th
 LA structure is observed? 

 
7.11.5.3 If the number of grid openings needed to achieve the required 

analytical sensitivity exceeds 100 and fewer than 50 LA structures 
are observed after the completion of the 100 grid opening, the 
analysis can be terminated? 

 
 
 
 
 

 
 
 
 

 
 
 
 

 
 

 
 
 
 
 

 
 
 
 

 
 
 
 

 
 

 

7.12 Grid Preparation Storage    

7.12.1 Are grids placed in marked grid storage boxes or other suitable 
containers and stored in a dust/fiber free environment? 

 
 

 
 

 

7.12.2 Is the location of grid preparation recorded in such a manner that they 
can be retrieved upon request in a timely manner? 

 
 

 
 

 

Additional comments: 
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7.0 TEM ANALYSIS Yes No Comments 

7.13 Quality Control    

7.13.1 LB-000029b - Are quality control samples analyzed at the frequency 
described: 

 
7.13.1.1 Recount Same (RS) - Frequency of 1%? 

 
7.13.1.2 Recount Different (RD) - Frequency of 2.5%? 

 
7.13.1.3 Verified Analysis (VA) - Frequency of 1%? 

 
7.13.1.4 Are samples for recount analyses (RS, RD and VA) selected as 

described? 
 

7.13.1.5 Is appropriate action taken for discordant recount results? 
 

7.13.1.6 Inter-laboratory (Interlab) - Frequency of 0.5%? 
 

7.13.1.6.1 How are interlab samples selected, distributed, and tracked? 
 

7.13.1.7 Laboratory blanks – Frequency 4%? 
 

7.13.1.7.1 Are a minimum of 10 grid openings read with no asbestos 
structures detected? 

 
 
 

 
 

 
  

 
 
 

 
 

 
 

--- 
 

--- 
 

 
 
 

 

 
 
 

 
 

 
  

 
 
 

 
 

 
 

--- 
 

--- 
 

 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
An Inter-laboratory sample list is 
generated by SRC, which is 
submitted to CDM. 

7.14 Standard Operating Procedures (SOPs)    

7.14.1 Do laboratory personnel have access to current project-specific SOPs, 
laboratory modifications, and other pertinent guidance documents?  

 
 

 
 

 

7.14.2 Are the applicable laboratory SOPs available and followed by laboratory 
personnel (list)? 

 
 

 
 

 

Document Title Control No. Description 

TEM QA Manual 4
th
 Edition, 2008 TEM written procedures 

   

7.15 Document Control Yes No Comments 

7.15.1 Are all logbooks, notebooks, forms, or other laboratory documents 
legible, accurate, and complete (list)? 

 
 

 
 

 

Document Title Description/Comments 

  

  

  

Additional comments: 
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

8.1 Are PLM areas adequate, clean, and orderly?    

8.2 Are steps taken to prevent the cross-contamination of equipment, supplies, 
and reagents? 

 
 

 
 

 

Personnel Interviewed    

Name Title Experience 

Asghar Keyvabfar PLM Analyst 13 Years 

   

   

   

8.3 Methods and Libby-specific Guidance Documents Yes No Comments 

8.3.1 Are the applicable guidance documents available for reference: 
 

8.3.1.1 NIOSH 9002, Issue 2 - Asbestos (Bulk) by PLM? 
 

8.3.1.2 EPA 600/R-93/116 - Method for the Determination of Asbestos in 
Bulk Building Materials? 

 
 

 
 
 

 

 
 

 
 
 

 

 

8.3.2 Are the applicable Libby guidance documents available for reference: 
 

8.3.2.1 SOP SRC-Libby-01 (Rev. 2) - Qualitative Estimation of Asbestos in 
Coarse Soil by Visual Examination Using Stereomicroscopy & 
PLM? 

 
8.3.2.2 SOP SRC-Libby-03 (Rev. 2) - Analysis of Asbestos Fibers in Soil by 

PLM? 

 
 
 
 

 
 
 

 

 
 
 
 

 
 
 

 

 
 
Refer to Finding No. 7 of the 
Summary On-site Audit Report. 

Additional comments: 
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

8.4 Stereomicroscope & PLM Instrumentation    

8.4.1 Do stereomicroscopes meet the following requirements: 
 

8.4.1.1 Magnification range of 10X to 45X? 
 
8.4.1.2 Incandescent or fluorescent light source? 

 
 

 
 

 

 
 

 
 

 

 
 

8.4.2 Are PLMs equipped with the following: 
 

8.4.2.1 A substage polarizer? 
 

8.4.2.2 A port for a wave retardation plate? 
 

8.4.2.3 A 360 degree graduated rotating stage? 
 

8.4.2.4 A compensator plate? 
 

8.4.2.5 An illuminator and adjustable diaphragm? 
 

8.4.2.6 The following lenses: 
 

8.4.2.6.1 Dispersion-staining? 
 
8.4.2.6.2 Low-magnification objective? 

 
8.4.2.6.3 High-magnification objective? 
 
8.4.2.6.4 Focusable condenser? 

 
 

 
 

 
 

 
 

 
 

 
 
 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 
 
 

 
 

 
 

 
 

 

 

8.4.3 Are instruments well-maintained, and are all routine and non-routine 
maintenance activities recorded in instrument-specific logbooks? 

 
 

 
 

 

Instrument No. Make Model Capabilities 

Nikon Nikon n/a Standard 

Olympus Olympus BH-2 Standard 

    

8.5 PLM Calibration Yes No Comments 

8.5.1 Is PLM alignment performed daily: 
 

8.5.1.1 Kohler illumination? 
 
8.5.1.2 Centered through substage condenser and iris diaphragm? 

 
8.5.1.3 Rotation axis centered? 

 
8.5.1.4 Analyzer and polarizer rotated to maximum extinction? 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 

 
 
No, but acceptable. 

8.5.2 Microscope adjustments verified prior to each sample set?   As necessary. 

Additional comments: 
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

8.6 Refractive Index Liquids    

8.6.1 What refractive index liquids are available: 
 

8.6.1.1.1 1.550? 
 

8.6.1.1.2 1.605? 
 

8.6.1.1.3 1.680? 
 

8.6.1.1.4 Other (list)? 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 

 
 
 
 
 
 
 
 
1.625, 1.100. 

8.6.2 Are refractive index liquids checked daily for contamination?    

8.6.3 Are refractive index liquids calibrated monthly using a refractometer or 
other means (explain)? 

 
 

 
 

Refer to Finding No. 8 of the 
Summary On-site Audit Report. 

8.7 Reference Materials    

8.7.1 Does the laboratory maintain a library of asbestos reference materials: 
 

8.7.1.1 Chrysotile? 
 

8.7.1.2 Amosite? 
 

8.7.1.3 Crocidolite? 
 

8.7.1.4 Fibrous glass? 
 

8.7.1.5 Anthophylite? 
 

8.7.1.6 Tremolite? 
 

8.7.1.7 Actinolite? 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 

8.8 NIOSH Method 9002, Issue 2 & EPA/600/R-93/116    

8.8.1 Are samples visually examined by stereomicroscope for the following: 
 

8.8.1.1 Color? 
 

8.8.1.2 Homogeneity? 
 

8.8.1.3 Texture? 
 

8.8.1.4 Friability? 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 

 

Additional comments: 
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

   8.8 NIOSH Method 9002, Issue 2 & EPA/600/R-93/116    

8.8.2 Are obvious separable layers analyzed separately?    

8.8.3 Which of the following techniques are used to prepare samples for 
analysis: 

 
8.8.3.1 Teasing with tweezers? 

 
8.8.3.2 Mortar & pestle? 

 
8.8.3.3 Acid washing? 

 
8.8.3.4 Ashing? 

 
8.8.3.5 Solvents? 

 
8.8.3.6 Other (list)?   Heat  

 
 
 

 
 

 
 

 
 

 
 

 
 

 

 
 
 

 
 

 
 

 
 

 
 

 
 

 

  
 
 
 
 
 
 
HCL 
 
For NOBs 
 
THF 

8.8.4 For non-friable, organically bound samples requiring ashing and/or acid 
reduction, are all necessary weights and tare weights measured and 
recorded? 

 
 

 

 
 

 

 

8.8.5 Are slides prepared using the appropriate refractive index liquid(s) and 
scanned for asbestos fibers using the following optical properties: 

 
8.8.5.1 Morphology? 

 
8.8.5.2 Color? 

 
8.8.5.3 Refractive indices (Beckie line)? 

 
8.8.5.4 Pleochroism? 

 
8.8.5.5 Birefringence? 

 
8.8.5.6 Extinction? 

 
8.8.5.7 Sign of elongation? 

 
8.8.5.8 Dispersion staining characteristics? 

 
 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 

Additional comments: 
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

  8.8 NIOSH Method 9002, Issue 2 & EPA/600/R-93/116    

8.8.6 Can the analyst(s) describe the optical properties of the following: 
 

8.8.6.1 Cellulose? 
 

8.8.6.2 Chrysotile? 
 

8.8.6.3 Crocidolite? 
 

8.8.6.4 Amosite? 
 

8.8.6.5 Anthophylite? 
 

8.8.6.6 Tremolite? 
 

8.8.6.7 Actinolite? 
 

8.8.6.8 Wollastonite? 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 

8.8.7 Can analysts distinguish between anthophylite, tremolite, and actinolite?    

8.8.8 Is asbestos content estimated using the appropriate refractive index 
liquid and expressed in area percent (%)? 

 
 

 
 

 

8.9 Analysis of Asbestos Fibers in Soil by PLM (SOP SRC-Libby-03)    

8.9.1 Are all qualitative and quantitative analyses performed in general 
accordance with the techniques described in NIOSH 9002 and/or EPA 
600/R-93/116? 

 
 

 

 
 

 

 

8.9.2 Based on optical properties, are asbestos fibers classified as LA, OA, or 
C? 

 
NA 

 
NA 

 

8.9.3 Qualitative analysis for Libby Amphibole: 
 
8.9.3.1 Using site-specific reference materials (0.2% and 1.0% LA by 

weight) as a visual guide, are field samples evaluated and reported 
as: 

 
8.9.3.1.1 ND (Bin A) – Asbestos not observed? 
8.9.3.1.2 Tr (Bin B1) – Asbestos observed at a level < 0.2%? 
8.9.3.1.3 < 1% (Bin B2) – Asbestos observed at a level > 0.2%, but < 

1.0%? 
8.9.3.1.4 1,2,3, etc (Bin C) – Asbestos observed at ≥ 1.0%? 

 
 
 
 
 
 

NA 
NA 

 
NA 
NA 

 
 
 
 
 
 

NA 
NA 

 
NA 
NA 

 

8.9.4 Are the appropriate number of slides analyzed to classify samples as 
ND, Tr, < 1.0% or ≥ 1.0% (3 to 5 slides)? 

 
NA 

 
NA 

 

Additional comments: 
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

   8.9  Analysis of Asbestos Fibers in Soil by PLM (SOP SRC-Libby-03)    

8.9.5 Quantitative analysis by point-count: 
 

8.9.5.1 Are samples > 1% (Bin C) estimated quantitatively using either a 
400 or 1000 Point Count (specified on the COC)? 

 
8.9.5.2 Is each non-empty point particle recorded as either NAM, LA, OA or 

C? 

 
 
 

NA 
 
 

NA 

 
 
 

NA 
 
 

NA 

 

8.9.6 Quantitative analysis by standard curve: 
 

8.9.6.1 Is mass percent estimated for LA by plotting the area percent 
against known LA standards at concentrations of 0.2, 0.5, 1.0 and 
2.0% mass percent? 

 
 
 
 

NA 

 
 
 
 

NA 

 

8.9.7 Are all visual and point count data recorded on the following work 
sheets: 

 
8.9.7.1 PLM Visual Estimation Data Recording Sheet? 
 
8.9.7.2 PLM Point Counting Data Recording Sheet? 

 
 
 

NA 
 

NA 

 
 
 

NA 
 

NA 

 
 
 

8.10 Qualitative Estimation of Asbestos in Coarse Soil by Visual 
Examination Using Stereomicroscopy & PLM (SOP SRC-Libby-01) 

   

8.10.1 Is the entire sample weighed and examined by stereomicroscope by: 
 

8.10.1.1 Using multiple fields of view over the entire sample? 
 

8.10.1.2 Probing the samples by turning pieces over and breaking clumps 
where possible? 

 
8.10.1.3 Manipulating the samples using the appropriate tools? 

 
8.10.1.4 Observing homogeneity, texture, friability, color, and extent of any 

asbestos in the sample? 

 
 
NA 

 
 

NA 
 
NA 

 
 

NA 

 
 
NA 

 
 

NA 
 
NA 

 
 

NA 

 

8.10.2 Is the sample segregated into “non-asbestos” and “tentatively identified 
asbestos”? 

 
NA 

 
NA 

 

8.10.3 Are the “tentatively identified asbestos” particles confirmed by PLM as 
described in SOP SRC-Libby-03? 

 
NA 

 
NA 

 

Additional comments: 
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

8.11 Quality Control     

8.11.1 Are preparation blanks analyzed at a frequency of 1 per 20 samples?   Checked daily. 

8.11.2 Are quality control sample analyses performed at a frequency of 1 per 10 
samples analyzed? 

 
 

 
 

Refer to Finding No. 9 of the 
Summary On-site Audit Report. 

8.11.3 Are inter-laboratory samples performed at a frequency of 1 per 100 
samples analyzed? 

 
8.11.3.1 How are interlab samples selected, distributed, and tracked? 

 
--- 
 

--- 

 
--- 
 

--- 

 
An Inter-laboratory sample list is 
generated by SRC, which is 
submitted to CDM. 

8.12 Standard Operating Procedures (SOPs)    

8.12.1 Do laboratory personnel have access to current project-specific SOPs, 
laboratory modifications, and other pertinent guidance documents? 

 
 

 
 

 

8.12.2 Are the applicable laboratory SOPs available and followed by laboratory 
personnel (list)? 

 
 

 
 

 

Document Title Control No. Comments 

PLM QA Manual 4
th
 Edition, 2008 PLM written procedures 

   

   

   

8.13 Document Control Yes No Comments 

8.13.1 Are all logbooks, notebooks, forms, or other laboratory documents 
legible, accurate, and complete (list)? 

 
  

 
 

  

Document Title Description/Comments 

PLM Daily Duplicate Log Documentation of duplicate analyses 

Daily PLM Reference Sample Analysis Documentation of reference material analysis 

  

  

Additional comments: 
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9.0 DATA PACKAGE REVIEW AND ASSEMBLY Yes No Comments 

9.1 Data Package Assembly    

9.1.1 Are all data recorded on the appropriate work sheets: 
 

9.1.1.1 EPA-Libby-03 Gravimetric Reduction Data Sheet? 
 

9.1.1.2 NADES TEM Count Sheet? 
 

9.1.1.3 Tree Bark TEM count sheet (TEM Tree Bark.xls)? 
 

9.1.1.4 PLM Visual Estimation Data Recording Sheet? 
 

9.1.1.5 PLM Point Counting Data Recording Sheet? 
 

9.1.1.6 Data Log Sheet v6 for SOP SRC-Libby-01? 

 
 

NA 
 

 
 

NA 
 

NA 
 

NA 
 

NA 

 
 

NA 
 

 
 

NA 
 

NA 
 

NA 
 

NA 

 

9.2 Data Package Review    

9.2.1 Do analytical data reports include the following: 
 

9.2.1.1 Narrative? 
 
9.2.1.2 Signed COCs? 

 
9.2.1.3 Analytical data summary report? 

 
9.2.1.4 Raw data for all field and QC samples: 

 
9.2.1.4.1 Preparation bench sheets? 

 
9.2.1.4.2 Count sheets? 

 
9.2.1.4.3 EDXA Spectra? 

 
9.2.1.4.4 ED pattern micrographs? 

 
9.2.1.4.5 QC results (i.e., blanks)? 

 
 

 
 

 
 

 
 
 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 
 
 

 
 

 
 

 
 

 
 

 

 
 
 
 
 
 
 
 
 
 
Currently not provided. 

9.2.2 Are all deliverables reviewed for completeness and accuracy prior to 
being submitted: 

 
9.2.2.1 Hard copy deliverables? 
 
9.2.2.2 Electronic deliverables? 

 
 
 

 
 

 

 
 
 

 
 

 

 

9.2.3 Are all reviews documented?    

9.3 Data Storage and Archiving    

9.3.1 Are electronic files saved onto two separate media on each day of data 
acquisition? 

 
 

 
 

 

9.3.2 Are all hardcopy data stored in a secured location with limited access 
(e.g., locking file cabinet)? 

 
 

 
 

 

Additional Comments: 
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10.0 QUALITY ASSURANCE/QUALITY CONTROL Yes No Comments 

10.1 Laboratory Certifications    

10.1.1 Is the laboratory accredited for asbestos analysis under the National 
Voluntary Laboratory Accreditation Program (NVLAP)? 

 
10.1.1.1 If yes, when was the last inspection:     Good through 2009-06-30  

 
 

 
 

 
#101032-0 

10.1.2 Is the laboratory accredited for asbestos analysis under the American 
Industrial Hygiene Association (AIHA), and does it participate in the 
National Institute for Occupational Safety and Health (NIOSH) 
Proficiency Analytical Testing (PAT) Program? 

 
10.1.2.1 If yes, when was the last inspection:     Good through 2009-03-31  

 
 
 

 

 
 
 

 

 
 
 
#100448 

10.1.3 Does the laboratory possess other certifications?   See below 

Additional Certifications 

State/Agency Certification No. Expiration Date 

 
For a complete list of additional certifications and accreditations go to http://www.battaenv.com 

10.2 Libby Conflict of Interest Disclosure Policy Yes No Comments 

10.2.1 Does the laboratory abide by the following Libby Project Conflict of 
Interest disclosure policies: 

 
10.2.1.1 The laboratory cannot perform asbestos work for clients/consultants 

who (directly or indirectly) represent WR Grace and/or RJ Lee.  In 
addition, Libby and Libby Sister site samples collected by entities 
other than EPA or EPA contractors cannot be analyzed by the 
laboratory without explicit consent from EPA (via CDM)? 

 
10.2.1.2 The laboratory cannot perform asbestos work for other sites or 

clients if it will impact the capacity to perform quality and timely 
analytical work for the Libby site? 

 
 
 
 
 
 
 

 
 
 
 

 

 
 
 
 
 
 
 

 
 
 
 

 

 
 

10.2.2 Has the laboratory provided a signed acknowledgement statement of 
these policies on company letterhead? 

 
 

 
 

Provided on company 
letterhead. 

Additional comments: 
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10.0 QUALITY ASSURANCE/QUALITY CONTROL Yes No Comments 

10.3 Training    

10.3.1 Have all analysts undergone training on the proper usage of the 
equipment and instrumentation used in the respective areas: 

 
10.3.1.1 PCM? 

 
10.3.1.2 PLM? 

 
10.3.1.3 TEM? 

 
 
 

 
 

 
 

 

 
 
 

 
 

 
 

 

 
 
 
 
 
Refer to Finding No. 7 of the 
Summary On-site Audit Report. 

10.3.2 Have all analysts demonstrated proficiency through the preparation 
and/or analysis of standards or samples of known values? 

 
 

 
 

 

10.3.3 Has the laboratory successfully completed the training/ mentoring 
program prior to the analyzing Libby field samples: 

 
10.3.3.1 Has the laboratory established a reference library of LA EDXA and 

BIR-1-G spectra? 
 

10.3.3.1.1 Are the spectra instrument-specific? 
 

10.3.3.2 Are all applicable TEM analysts familiar with the following Libby-
specific materials: 

 
10.3.3.2.1 Project-specific method deviations? 

 
10.3.3.2.2 Project-specific visual aids and documents? 

 
10.3.3.2.3 Project-specific QAPP? 

 
10.3.3.2.4 Project-specific SAPs? 

 
 
 
 

 
 

 
 
 
 
 

 
 

 
 

 
 

 

 
 
 
 

 
 

 
 
 
 
 

 
 

 
 

 
 

 

 

10.3.4 Does the laboratory participate in weekly conference calls?    

10.3.5 Is all Libby-specific (mentoring) training recorded and maintained in 
analyst-specific files? 

 
NA 

 
NA 

Due to time constraints, the 
audit team did not review the 
training files. 

10.4 Internal Audits    

10.4.1 Are internal audits conducted on an annual basis using an appropriate 
checklist? 

 
10.4.1.1 Are internal audit reports available for review? 

 
 

 
 

 
 

 
 

 
Refer to Finding No. 10 of the 
Summary On-site Audit Report. 

10.4.2 Can the laboratory demonstrate the sequence of problem identification, 
corrective action, and resumption of duties? 

 
 

 
 

 

Additional comments: 
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10.0 QUALITY ASSURANCE/QUALITY CONTROL Yes No Comments 

10.5 Quality Records    

10.5.1 Are SOPs available in the applicable areas for all laboratory-specific 
procedures? 

 
 

 
 

 

10.5.2 Does the laboratory have a Quality Assurance Manual/Plan?    

10.5.3 Are all deviations from project-specific SOPs, modifications, and 
guidance documents recorded on a Libby Asbestos Project Record of 
Modification Form to Laboratory Activities? 

 
 

 

 
 

 

 

10.6 Environmental Controls/Laboratory Monitoring    

10.6.1 Does the laboratory conduct an environmental monitoring program?    

10.6.2 Are ambient air and dust samples collected and analyzed by TEM to 
ensure laboratory cleanliness? 

 
10.6.2.1 How often and in what areas are air and/or dust samples collected? 
 
10.6.2.2 Are records of laboratory monitoring results available? 

 
 

 
--- 
 

 

 
 

 
--- 
 

 

 
 
The laboratory collects and 
analyzes quarterly active and 
semi-annual passive blanks. 

Additional comments: 
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To:  Mary Goldade 
 EPA 
 
From: Bo Li 
 Batta Laboratories, Inc. 
 
Cc: Anni Autio 
 CDM 
 
Date: November 12, 2008 
 
Subject: Response to 2008 EPA Site Audit Findings 
 
 
Dear Mary Goldade, 
 
Please find the following our responses to EPA’s 2008 site audit findings (See 
Attachment 1).  Should you have any questions or need further documentation, please 
feel free to contact me via phone (302-7373376 ext 125) or e-mail (bo.li@battaenv.com). 
 
 
Regards, 
 
 
Bo Li, Ph.D. 
Manager and QA/QC Officer 
Batta Laboratories, Inc. 
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Response to 2008 EPA Site Audit Findings 

 
 
Introduction:  The following are responses to 2008 EPA site audit findings.  These 
responses are formatted based on the order of findings shown in Attachment 1.  Each 
response consists of three parts:  Original auditor’s finding with numbers, auditor’s 
recommended corrective action and Batta’s response and corrective action.  Attachments 
that were referenced within each response are attached to the end of this document. 
 
Finding #1: Although the majority of samples, including those received from Libby 
(CDM), are properly transferred to either the air or bulk sample preparation area for 
inspection prior to login, some sample deliveries are received at the front desk by the 
office administrator. This area is not equipped with a HEPA-hood nor are the personnel 
at the front desk trained to receive and process samples in a safe and efficient manner. 
The requirement that sample containers and bags be opened inside a hood to safeguard 
against sample contamination and health hazards are described in Section II.8 and 
Chapter III of the Laboratory PLM QA Manual and TEM QA Manual, respectively. 
Copies of the laboratory requirements are provided as enclosures. Refer to Checklist No. 
4.3.3 and Enclosures 1 A-1 B.  
 
Recommended Corrective Action - Minimize the potential for sample contamination 
and personnel exposure by opening all sample containers in a HEPA-hood.  
 
Batta’s Response and Corrective Action:  The lab has adequate equipment and 
procedures to safeguard the health of laboratory staff and to ensure the integrity of 
samples upon receiving.  As stated in the lab QA manual, all samples and client packages 
are to be handled and opened in the lab within a designated HEPA-hood by the sample 
custodians.  However, there was some negligence and lack of monitoring of such 
compliance in the front desk package receiving area.  Since the finding by the EAP audit 
team, lab had discussed this issue with the front desk administrative personnel to observe 
and follow the lab protocols for receiving and handling of packages that come to lab.  It 
was made clear to the front desk administrator (Ms. Bonnie Mei in this case) that all 
packages that are labeled for lab should be directly brought to corresponding parties 
without opening, regardless the content inside the package.  The compliance of the front 
desk had been confirmed at the time this response was ready to deliver (See attachment 
2). 
 
 
Finding #2:  Replicate analyses are performed as required, at a frequency of 10% and 
concurrently with original analyses. However, the evaluation of replicate results as to 
whether they are within the established acceptance limits is performed at the end of each 
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month, after the original results have been reported and not in time to perform the 
necessary corrective action. The corrective action requirements for replicate analyses, 
including those pairs falling outside the established acceptance limits, are described in 
Section 13 of NIOSH Method 7400. A copy of the requirement is provided as an 
enclosure. Refer to Checklist Nos. 5.7.1 and 5.7.2 and Enclosure 2.  
 
Recommended Corrective Action - Ensure that replicate analyses are performed in such 
a manner as to allow for the timely evaluation and subsequent corrective action, if 
applicable.  
 
Batta’s Response and Corrective Action:  Batta lab has adopted the auditor’s 
suggestion and has implemented a live re-analysis check system that analyst can check 
their re-analysis instantly after the initial analysis (See Attachment 3).  Please note, the 
error (red warning) in this attachment is mere an experiment, which does not reflect 
actual analysts’ result.  This automated self-check system has been implemented to each 
analyst’s desktop since September 2008 immediately after the inspection.  This has also 
been applied to PLM analysis as well (See Finding #9). 
 
Finding #3:  Both the drying oven and the muffle furnace, which could potentially be 
used to dry and ash samples and prepared samples, respectively, at specified temperature 
ranges, are neither calibrated nor have instrument-specific logbooks to record calibration 
and maintenance activities. Drying temperature requirements of 40 – 60o Celsius are 
described in project-specific SOPs (i.e., SOP EPA-Libby-10). A copy of Section 4.1 of 
SOP EPA-Libby-10 is provided as an enclosure. Refer to Checklist No. 6.4.1 and 
Enclosure 3.  
 
Recommended Corrective Action - Ensure that both the drying oven and muffle furnace 
are calibrated to achieve accurate drying and ashing temperatures, respectively, and have 
instrument-specific logbooks to record calibration and maintenance activities.  
 
Batta’s Response and Corrective Action:  At the time of EPA audit, the drying oven 
was not calibrated.  The muffle furnace used for ashing was calibrated for certain 
settings, but the record was not available at the time of audit since the technical manager 
who kept the record was not available at that time.  Calibration of the drying oven was 
conducted on Sept. 23, 2008 after the inspection and of the muffle furnace was conducted 
on Nov. 10, 2008 following the same protocol (See Attachment #4).  Calibrations of both 
equipments are scheduled to be conducted quarterly. 
 
Finding #4:  As specified, the laboratory uses disposable funnels to prepare secondary 
filters during the indirect sample transfer procedure. However, the measurement taken to 
determine the Effective Filtration Area (EFA) of the funnels, which is used to calculate 
the concentration/loading of fibers on the secondary filters, is not available. In order to 
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ensure the consistency of the EFA, measurements should be maintained for each vendor 
part or lot number. Refer to Checklist Nos. 6.7.3.3 and 6.8.4.2.  
 
Recommended Corrective Action - Ensure that an EFA is calculated for all filtration 
apparatus prior to first use and is recorded and stored in the laboratory for future 
reference. 
 
Batta’s Response and Corrective Action:  At the time of EPA audit, lab was unable to 
retrieve the record of EFA calculation and team discussion related to the final EFA to be 
used.  Based on record (See Attachment #5), the EFA is 346.36 mm2 based on average 21 
mm EFA diameter.  346 mm2 was a compromise among the team that uses the same 
filters from the same vendor.  Reservoir, Batta, and later Hygeia are using the same non-
fiber glass filters as opposed to those used by EMSL.  However, EMSL’s EFA is 346 
mm2 as well in coincidence.  346 mm2 was agreed upon in a later conference call.  This is 
an area that is still open for discussion such as which vendor’s to be used for Libby 
project, and how often lab has to calibrate the EFA, etc.  These topics were brought in 
previous conferences, but not pursued further for some reason.  Regardless, Batta will 
measure EFA should a new batch of filter funnels be ordered in the future. 
 
Finding #5:  The documentation of filtrate volumes used to perform dilutions and serial 
dilutions during the indirect preparation procedures are not recorded in a manner which 
allows the verification of the recorded data. The sample volumes used to perform 
dilutions, but not the actual dilutions, are recorded in the Comments column of the TEM 
Sample Prep Sheet. A copy of a completed TEM Sample Prep Sheet is provided as an 
enclosure. Refer to Checklist No. 6.16.1 and Enclosure 5. 
 
Recommended Corrective Action - Ensure that the sample volumes used to prepare 
secondary filters during indirect sample preparation are recorded in a manner that will 
clearly reflect the dilution performed.  
 
Batta’s Response and Corrective Action:  Recording of dilution series on the prep 
sheet is used conveniently among the prep person and the analyst.  Through history there 
were neither miscommunications nor misrepresentation of the original series during EDD 
entry.  Since these dilutions all start with 100 ml solution to begin with as dictated by 
Libby-08, it was decided internally that there was no need to write in detail so that the 
prep can be efficient and data on the prep sheet can be concise to understand.  Suggested 
by the auditor during the audit, a statement was added as a footnote on the prep sheet to 
assist understanding from a possible outsider (See Attachment #6). 
 
Finding #6:  The TEM screen and camera magnification is performed on a quarterly 
basis as described in Section VII-IIIX (Correction: VII-XIII) of the laboratory's TEM QA 
Manual, and not monthly as described in the AHERA method. The requirement to 
calibrate both the screen and camera magnification monthly is described in Table III of 
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the AHERA method. A copy of Table III of the AHERA method is provided as an 
enclosure. Refer to Checklist No. 7.5.1 and Enclosure 6.  
 
Recommended Corrective Action - Perform the TEM screen and camera magnification 
on a monthly basis as described in Table III of the AHERA method, and update the 
laboratory's TEM QA manual to be consistent with the AHERA method.  
 
Batta’s Response and Corrective Action:  Both TEM screen and camera magnification 
was performed monthly (See Attachment #7).  This practice was not correctly reflected in 
the Section VII-XIII of the lab TEM QA manual.  However, in some other areas in the 
QA manual it is stated as monthly routine.  The error in Section VII-XIII (See 
Attachment #8) has been corrected in consistency with current practice. 
 
Finding #7:  Although the laboratory personnel interviewed demonstrated proficiency 
analyzing bulk samples in accordance with standard methodology (i.e., EPA 600 Series), 
the laboratory has not received soil samples for PLM analysis from Libby since 2005, 
and the personnel interviewed were not adequately familiar with the applicable Libby-
specific PLM SOPs. It is the Audit Team's recommendation that in-house training be 
performed prior to resuming analysis of Libby soil samples by PLM. Refer to Checklist 
Nos. 8.3.2 and 10.3.1.2. 
 
Recommended Corrective Action - Prior to the receipt and subsequent analysis of 
Libby soil samples by Libby-specific PLM SOPs (i.e., SRC-Libby-01 and SRC-Libby-
03), the laboratory should perform in-house training to ensure that all applicable PLM 
analysts are proficient in the required procedures.  
 
Batta’s Response and Corrective Action:  At the time of interview, the revised PLM 
SOP has not been finalized and still in draft review.  However, the analyst interviewed 
was proficient with analysis under previous revisions.  However, the analyst was 
supervised to review and practice on standard Libby soil samples in-house and on those 
standard slides of known weight percentage following the auditor’s recommendation after 
the signed SOP and receipt of a new set of slide standards.  Since there is no apparent 
guideline regarding training on this specific project, a check-list was provided as 
evidence of completion of training for the new method (See Attachment #9). 
 
 
Finding #8:  The refractive index (RI) oils used at the Nikon PLM work station are 
calibrated on a monthly basis; however, the calibration frequency of the RI oils used at 
the Olympus BH2 work station could not be determined. The requirement to perform RI 
oil calibrations monthly, each time a bottle gets refilled, or when new stocks are received 
is described in Section III-IV of the Laboratory PLM QA Manual. A copy of Section III-
IV of the Laboratory PLM QA Manual is provided as an enclosure. Refer to Checklist 
No. 8.6.3 and Enclosure 8.  
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Recommended Corrective Action - Ensure that all RI oils are calibrated and 
documented monthly or whenever a new bottle is opened, whichever is more frequent, as 
described in the laboratory's written procedures.  
 
Batta’s Response and Corrective Action:  Oils used by both scopes are from the same 
lot and both scopes are situated in the same lab setting of ambient air temperature.  Since 
Nikon PLM is the principle PLM station used monthly, therefore it was calibrated 
monthly and results can be used for the other PLM station (Olympus CH-2).  Regardless, 
lab followed the auditor’s recommendation to calibrate the oils used with Olympus BH2 
workstation as well and will be monthly thereafter (See Attachment #10). 
 
Finding #9:  A determination of the acceptance of replicate analyses is performed at the 
end of each month, and not prior to reporting the results of the original analysis. Because 
the results reported to a client are often used to make decisions concerning the necessity 
for remediation or to identify potential threats to public health, it is important that all 
results be reviewed for completeness and accuracy prior to being released. Refer to 
Checklist NO.8.11.2. 
 
Recommended Corrective Action - In order to ensure the accuracy of reported results, 
determine the acceptance of replicate analyses as described in the Laboratory QAM.  
 
Batta’s Response and Corrective Action:  Refer to response to Finding #2 and 
Attachment 11.  A real-time check system for PLM has been implemented after the audit. 
 
Finding #10:  The internal audits are not performed on an annual basis as described in 
the laboratory's written procedures. The most recent internal audits were performed in 
2004 and 2007. The requirement to perform internal audits annually is described in 
Section IV-VIII of the laboratory TEM QA Manual. A copy of Section IV-VIII is 
provided as an enclosure. Refer to Checklist NO.1 0.4.1 and Enclosure 10.  
 
Recommended Corrective Action - Ensure that internal audits are performed on an 
annual basis as described in the laboratory's written procedures.  
 
Batta’s Response and Corrective Action:  Internal audit was implemented annually 
following NVLAP’s audit checklist.  The internal audit was scheduled for October, 2008 
(See Attachment 12).  However, in order to avoid future citation by any organization and 
regulatory agencies, Battta QA management team has decided to complete internal audit 
in January each year staring 2009. 
 
Conclusion:  Batta would like to thank the audit team for their time and effort in assuring 
our lab’s quality and compliance.  We believe our responses to these audit findings are 
complete and our current QA procedures/practices have been adjusted or corrected  
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accordingly.  However, Batta always welcome any future recommendations in approving 
our quality system. 



 
 
 

Attachment #1 
 

Auditor’s Findings 
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EXECUTIVE SUMMARY 
 
An asbestos on-site laboratory audit was performed at Batta Environmental, Inc. in Newark, 
Delaware on September 9-10, 2008 in support of the Libby Asbestos Site and Libby Action Plan 
(LAP).  Areas assessed included facilities, equipment, personnel, and documentation as related 
to the laboratory’s capability to process samples for asbestos testing in accordance with Libby-
specific requirements for Libby Amphibole (LA) analysis and quality assurance.  The laboratory 
is not currently receiving Libby samples. 
 
The audit revealed the laboratory facility to be secure, clean, with sufficient space to receive, 
process, prepare, and analyze bulk and air samples by Phase Contrast Microscopy (PCM), 
Transmission Electron Microscopy (TEM), and Polarized Light Microscopy (PLM) 
methodologies.  The laboratory currently has only one transmission electron microscope, 
limiting the laboratory’s capacity to analyze samples, but they do have two experienced TEM 
analysts.  The laboratory also has two polarized light microscope stations, each with a 
stereomicroscope for preliminary sample examination, and two phase contrast microscopes.  
The laboratory does not have a Laboratory Information Management System but relies on an 
older DOS-based sample tracking system, which meets their currents needs. 
 
There were ten observations identified from the laboratory evaluation, none of which are 
significant and all of which should be readily resolved through the application of appropriate 
corrective actions.  Areas of concern include the laboratory's current process for replicate 
samples which does not allow for the application of corrective action if needed prior to reporting 
the original results; the performance of internal audits on an annual basis; and the 
documentation of sample preparation data in a clear and concise manner. 
 
The laboratory technicians and analysts demonstrated proficiency and professionalism 
throughout the audit process, readily answering all questions posed by the Audit Team.  
Laboratory management was similarly responsive to the questions from the Audit Team. 
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LABORATORY INFORMATION AND AUDIT SCOPE 
 
This report summarizes the findings of an asbestos on-site laboratory audit of Batta 
Environmental, Inc. in Newark, Delaware on September 9-10, 2008.  The audit was conducted 
in support of the US Environmental Protection Agency (USEPA) Libby Action Plan (LAP) and 
involved an evaluation of the laboratory’s ability to process samples and data in accordance 
with the provided Libby-specific guidance documents.  Shaw Environmental, Inc. Quality 
Assurance Technical Support (QATS) staff participation in the on-site audit and subsequent 
preparation of this report was performed under Sub-task 3, Task 2, TO 2019, QATS Contract 
EP-W-06-005. 
 
Detailed information regarding the subject laboratory is as follows: 
 

Date of On-site: September 9-10, 2008 
 

Laboratory: Batta Environmental, Inc. 
6 Garfield Way 
Newark, Delaware 19713 
302.737.3376 

 
President: Naresh Batta, MS, RPIH 

 
Audit Team 
 
US EPA: Jodi Powell, USEPA Region 8, Project Officer 
Shaw QATS: Michael P. Lenkauskas, CQA, Lead Auditor 

 
 
The Audit Team, comprised of USEPA Region 8 and Shaw Environmental, Inc. QATS 
personnel, performed the technical and evidentiary aspects of the on-site audit.  The technical 
part of the audit involved an evaluation of the Contractor’s facilities, personnel, and capabilities 
to process samples and data as described in the Libby-specific guidance documents.  
Processes evaluated included sample receipt, sample storage, sample tracking, sample 
preparation, sample analysis, data review, and data package assembly.  Laboratory 
instrumentation and equipment were inspected for proper maintenance and calibration, and 
laboratory personnel were interviewed to determine proficiency in their assigned responsibilities.  
Specific instrumentation and areas inspected included Phase Contrast Microscopy (PCM), 
Transmission Electron Microscopy (TEM), Polarized Light Microscopy (PLM), and capability to 
provide the required electronic data deliverable (EDD). 
 
The evidentiary part of the evaluation involved an assessment of laboratory documentation for 
accuracy, completeness, and defensibility.  The Laboratory Quality Control/Quality Assurance 
(QA/QC) Manuals for PCM, PLM and TEM were assessed for availability and accuracy to 
observed procedures, and instrument calibration and maintenance logbooks were reviewed for 
completeness, traceability, and accuracy.  During the course of the audit, the Libby Site and 
Libby Action Plan (LAP) Asbestos Laboratory On-site Audit Checklist (Draft) was completed by 
the QATS Audit Team.  The checklist is provided as an attachment to this report. 
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AUDIT FINDINGS 
 
Facilities 
 
The Audit Team was required to sign in and out upon entering and departing the facility on both 
days of the audit and observed the laboratory facility to be secure.  The laboratory facility has 
sufficient space to receive and process samples, with separate areas for bulk and air sample 
preparation, two phase contrast microscopes, one transmission electron microscope with an 
Energy-Dispersive X-ray (EDX) system, and two polarized light microscope stations, each with 
equipped with a stereomicroscope and HEPA hood.  The current system used by the laboratory 
to track samples and assign unique samples identifiers utilizes a DOS computer based 
application that is somewhat outdated but meets the current laboratory needs.  The Audit Team 
also reviewed the data results from passive and active air samples collected at various locations 
throughout the laboratory and found all results to be below the established action levels.  There 
were no observations by the Audit Team in this area. 
 
 
Project Management 
 
Batta Environmental, Inc. has been receiving Libby related samples since 2002, the majority of 
which have been air and dust samples for analysis by TEM.  The laboratory has not received 
any samples for analysis by PCM and has not received samples for PLM analysis since 2005.  
In 2008, the laboratory has received approximately 100 samples, mainly dust samples from 
Troy.  All but approximately 20 have been analyzed and reported.  Bo Li, the Asbestos 
Laboratory Manager, is also the project manager for the Libby project and participates in all 
project-related forums, including the weekly laboratory team conference calls.  The current, 
standard laboratory procedures appear to be adequate for managing the current volume and 
type of samples received from Libby operable units but might need to be enhanced should the 
volume of samples received increase.  There were no observations by the Audit Team in this 
area. 
 
 
Sample Receipt, Log-in, Storage, and Chain-of-Custody 
 
After initial receipt at the front desk, sample packages/containers are transferred to a HEPA-
hood in the PLM area where they are inspected, processed, and distributed by the Sample 
Coordinator.  During non-business hours, sample packages are deposited in a secure drop box 
located at the rear of the building.  A Laboratory Information Management System (LIMS) is not 
available, but a DOS-based system is used to track samples and assign unique laboratory 
identification numbers.  During the evaluation the Audit Team observed the procedures applied 
by the Sample Coordinator to inspect and process samples.  The sample coordinator clearly 
demonstrated and described his responsibilities.  One observation was made by the Audit Team 
concerning the minimization of contamination and/or exposure during the samples receiving 
process: 
 

1. Although the majority of samples, including those received from Libby (CDM), are 
properly transferred to either the air or bulk sample preparation area for inspection prior 
to login, some sample deliveries are received at the front desk by the office 
administrator.  This area is not equipped with a HEPA-hood nor are the personnel at the 
front desk trained to receive and process samples in a safe and efficient manner.  The 
requirement that sample containers and bags be opened inside a hood to safeguard 



 

Batta On-site Audit Report_dft.doc Page 4 of 8 

against sample contamination and health hazards are described in Section II.8 and 
Chapter III of the Laboratory PLM QA Manual and TEM QA Manual, respectively.  
Copies of the laboratory requirements are provided as enclosures.  Refer to Checklist 
No. 4.3.3 and Enclosures 1A-1B. 

 
Recommended Corrective Action – Minimize the potential for sample contamination 
and personnel exposure by opening all sample containers in a HEPA-hood. 

 
 
Fiber Analysis by Phase Contrast Microscopy (PCM) 
 
Phase Contrast Microscopy analyses on samples from Libby operable units typically require a 
short turn-around-time and PCM capabilities are usually analyzed at the EMSL Laboratory in 
Libby, Montana.  No Libby PCM samples have to date been sent to Batta.  However, an 
evaluation of PCM capabilities was performed should samples be directed to Batta for PCM 
analysis in the future.  The laboratory has two phase contrast microscopes, is certified by the 
American Industrial Hygiene Association (AIHA), and has analysts qualified by the Asbestos 
Analysts Registry (AAR).  The Audit Team found the PCM area to be clean and organized; the 
instrumentation well-maintained; and the quality documentation acceptable.  The analyst 
demonstrated proficiency and professionalism during the audit process, clearly describing her 
duties to the Audit Team.  One observation was made by the Audit Team concerning the 
timeliness of quality control analyses: 
 

2. Replicate analyses are performed as required, at a frequency of 10% and concurrently 
with original analyses.  However, the evaluation of replicate results as to whether they 
are within the established acceptance limits is performed at the end of each month, after 
the original results have been reported and not in time to perform the necessary 
corrective action.  The corrective action requirements for replicate analyses, including 
those pairs falling outside the established acceptance limits, are described in Section 13 
of NIOSH Method 7400.  A copy of the requirement is provided as an enclosure.  Refer 
to Checklist Nos. 5.7.1 and 5.7.2 and Enclosure 2. 

 
Recommended Corrective Action – Ensure that replicate analyses are performed in 
such a manner as to allow for the timely evaluation and subsequent corrective action, if 
applicable. 

 
 
Sample Preparation for Analysis by Transmission Electron Microscopy (TEM) 
 
The laboratory has the equipment and staff to prepare various sample matrices for TEM 
analysis, including air, dust, and water, as well as those procedures described in Libby-specific 
guidance documents.  The Audit Team observed the technician prepare air samples using a 
direct preparation technique, and the technician also described indirect techniques used for 
other matrices.  The Audit Team found the TEM preparation area to be clean and organized 
with adequate equipment and instrumentation to prepare various sample matrices for TEM 
analysis, and the sample preparation technician interviewed demonstrated proficiency and 
professionalism during the audit process.  Three observations were made by the Audit Team 
concerning instrument calibration and record keeping: 
 

3. Both the drying oven and the muffle furnace, which could potentially be used to dry and 
ash samples and prepared samples, respectively, at specified temperature ranges, are 
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neither calibrated nor have instrument-specific logbooks to record calibration and 
maintenance activities.  Drying temperature requirements of 40 - 60º Celsius are 
described in project-specific SOPs (i.e., SOP EPA-Libby-10).  A copy of Section 4.1 of 
SOP EPA-Libby-10 is provided as an enclosure.  Refer to Checklist No. 6.4.1 and 
Enclosure 3. 

 
Recommended Corrective Action – Ensure that both the drying oven and muffle 
furnace are calibrated to achieve accurate drying and ashing temperatures, respectively, 
and have instrument-specific logbooks to record calibration and maintenance activities. 

 
4. As specified, the laboratory uses disposable funnels to prepare secondary filters during 

the indirect sample transfer procedure.  However, the measurements taken to determine 
the Effective Filtration Area (EFA) of the funnels, which is used to calculate the 
concentration/loading of fibers on the secondary filters, is not available.  In order to 
ensure the consistency of the EFA, measurements should be maintained for each 
vendor part or lot number.  Refer to Checklist Nos. 6.7.3.3 and 6.8.4.2. 

 
Recommended Corrective Action – Ensure that an EFA is calculated for all filtration 
apparatus prior to first use and is recorded and stored in the laboratory for future 
reference. 

 
5. The documentation of filtrate volumes used to perform dilutions and serial dilutions 

during the indirect preparation procedures are not recorded in a manner which allows 
the verification of the recorded data.  The sample volumes used to perform dilutions, but 
not the actual dilutions, are recorded in the Comments column of the TEM Sample Prep 
Sheet.  A copy of a completed TEM Sample Prep Sheet is provided as an enclosure.  
Refer to Checklist No. 6.16.1 and Enclosure 5. 

 
Recommended Corrective Action – Ensure that the sample volumes used to prepare 
secondary filters during indirect sample preparation are recorded in a manner that will 
clearly reflect the dilution performed. 

 
 
Asbestos Analysis by Transmission Electron Microscopy (TEM) 
 
The evaluation of the TEM area included an assessment of the laboratory’s capabilities with 
regard to the analysis of TEM as described in the Libby-specific guidance documents; a review 
of instrument maintenance and calibration records; the availability of reference materials, 
including Libby amphibole spectra and BIR-1G daily analyses; and an assessment of the TEM 
analyst proficiency.  The laboratory has one TEM system with an Energy Dispersive X-ray 
(EDX) system for elemental analysis and two experienced analysts.  The analysts interviewed 
during the evaluation demonstrated a good understanding of the standard techniques for 
identifying and recording asbestos structures and answered all questions posed by the Audit 
Team in a professional manner.  One observation was made by the Audit Team concerning 
instrument calibration: 
 

6. The TEM screen and camera magnification is performed on a quarterly basis as 
described in Section VII-IIIX of the laboratory’s TEM QA Manual, and not monthly as 
described in the AHERA method.  The requirement to calibrate both the screen and 
camera magnification monthly is described in Table III of the AHERA method.  A copy of 
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Table III of the AHERA method is provided as an enclosure.  Refer to Checklist No. 7.5.1 
and Enclosure 6. 

 
Recommended Corrective Action – Perform the TEM screen and camera 
magnification on a monthly basis as described in Table III of the AHERA method, and 
update the laboratory’s TEM QA manual to be consistent with the AHERA method. 

 
 
Asbestos Analysis by Polarized Light Microscopy (PLM) 
 
The PLM area has two work stations, each equipped with a functional hood, a polarized light 
microscope, refractive index (RI) liquids, tools for manipulating samples, and a stereo-
microscope for preliminary sample examination.  The Audit Team found the PLM area to be 
clean and organized, the instrumentation well-maintained, and the quality of the documentation 
acceptable.  The analyst interviewed during the evaluation demonstrated both proficiency using 
standard methods and professionalism during the audit process, clearly describing his duties to 
the Audit Team.  The following observations were made regarding training, calibration, and 
quality control: 
 

7. Although the laboratory personnel interviewed demonstrated proficiency analyzing bulk 
samples in accordance with standard methodology (i.e., EPA 600 Series), the laboratory 
has not received soil samples for PLM analysis from Libby since 2005, and the 
personnel interviewed were not adequately familiar with the applicable Libby-specific 
PLM SOPs.  It is the Audit Team's recommendation that in-house training be performed 
prior to resuming analysis of Libby soil samples by PLM.  Refer to Checklist Nos. 8.3.2 
and 10.3.1.2. 

 
Recommended Corrective Action – Prior to the receipt and subsequent analysis of 
Libby soil samples by Libby-specific PLM SOPs (i.e., SRC-Libby-01 and SRC-Libby-03), 
the laboratory should perform in-house training to ensure that all applicable PLM 
analysts are proficient in the required procedures. 

 
8. The refractive index (RI) oils used at the Nikon PLM work station are calibrated on a 

monthly basis; however, the calibration frequency of the RI oils used at the Olympus BH-
2 work station could not be determined.  The requirement to perform RI oil calibrations 
monthly, each time a bottle gets refilled, or when new stocks are received is described in 
Section III-IV of the Laboratory PLM QA Manual.  A copy of Section III-IV of the 
Laboratory PLM QA Manual is provided as an enclosure.  Refer to Checklist No. 8.6.3 
and Enclosure 8. 

 
Recommended Corrective Action – Ensure that all RI oils are calibrated and 
documented monthly or whenever a new bottle is opened, whichever is more frequent, 
as described in the laboratory’s written procedures. 

 
9. A determination of the acceptance of replicate analyses is performed at the end of each 

month, and not prior to reporting the results of the original analysis.  Because the results 
reported to a client are often used to make decisions concerning the necessity for 
remediation or to identify potential threats to public health, it is important that all results 
be reviewed for completeness and accuracy prior to being released.  Refer to Checklist 
No. 8.11.2. 
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Recommended Corrective Action – In order to ensure the accuracy of reported 
results, determine the acceptance of replicate analyses as described in the Laboratory 
QAM. 

 
 
Data Management 
 
Data review of the TEM data associated with Libby samples is performed by two experienced 
TEM analysts, each of which peer reviews the other’s analytical results prior to data entry into 
the appropriate electronic spreadsheet.  Once the data have been entered into a spreadsheet, a 
copy of the spreadsheet is printed, and a second review is performed to verify concurance with 
the raw data.  There were no observations made by the Audit Team in this area during the 
evaluation. 
 
 
Quality Assurance/Quality Control (QA/QC) 
 
The Audit Team interviewed the Quality Assurance Officer (QAO), reviewed the Batta 
Environmental, Inc. QA Manuals, and performed a cursory review of recent monthly quality 
control reports, laboratory air monitoring results, non-conformance reports, laboratory 
certifications, internal audit reports, and the training files of interviewed laboratory personnel.  
The QAO was professional and cooperative during the audit process and demonstrated an 
understanding of, and commitment to, the laboratory’s current quality system.  The following 
observation was made concerning the performance of internal audits: 
 

10. The internal audits are not performed on an annual basis as described in the laboratory’s 
written procedures.  The most recent internal audits were performed in 2004 and 2007.  
The requirement to perform internal audits annually is described in Section IV-VIII of the 
laboratory TEM QA Manual.  A copy of Section IV-VIII is provided as an enclosure.  
Refer to Checklist No. 10.4.1 and Enclosure 10. 

 
Recommended Corrective Action – Ensure that internal audits are performed on an 
annual basis as described in the laboratory’s written procedures. 

 
 
CONCLUSIONS 
 
An asbestos on-site laboratory audit of Batta Environmental, Inc. in Newark, Delaware was 
performed on September 9-10, 2008 in support of the Libby Asbestos Site and Libby Action 
Plan.  The on-site evaluation revealed the laboratory to have sufficient space, analytical 
equipment, and personnel to receive, prepare, and analyze samples by Phase Contrast 
Microscopy (PCM), Polarized Light Microscopy (PLM), and Transmission Electron Microscopy 
(TEM).  The personnel interviewed appeared to be experienced and knowledgeable in the 
analysis of various matrices for asbestos and non-asbestos materials by PCM, PLM, TEM.  
Overall, the work spaces evaluated were clean and well organized, and the documentation 
reviewed was accurate and complete.  The laboratory appears to do a good job of preparing 
and analyzing samples. 
 
There were ten observations identified from the laboratory evaluation, none of which were 
significant.  All should be readily resolved through the application appropriate corrective action.  
Areas of concern include the laboratory's current process for replicate sample analysis which 



 

Batta On-site Audit Report_dft.doc Page 8 of 8 

does not allow for the application of corrective action if needed prior to reporting the original 
results, the performance of internal audits on an annual basis and the documentation of sample 
preparation data in a clear, concise manner. 
 
All laboratory personnel interviewed were cooperative and readily answered all questions posed 
by the Audit Team.  The management of the laboratory appeared to be responsive to the 
identified deficiencies. 



 
 
 

Attachment #2 
 

Confirmation of Front Desk Sample 
Receiving Practice 

 
In Supporting Finding #1 

 







 
 
 

Attachment #3 
 

Real-time Daily Replicate and Reference 
Analyses 

 
In Supporting Finding #2 

 





# Fibers # Field # Fibers # Field
9-23 JP 589450 0922-02 8.5 100 10 100 -0.16
9-26 JP 589538 0924-01 8.5 100 30 100 -1.12
9-29 JP 589764 925-1 10.5 100 13 100 -0.21

Warning
OK

Original Count Replicate Count R-valuete of Analy Analyst Lab Sample # Field ID#



Slide ID Date of Analysis # of Fiber # of Field Density (f/mm2) Analyst VR-Value
51 9/23/08 6.5 100 8.28 JP -0.44
A 9/26/08 100.5 24 533.44 JP 0.07
E 9/29/08 96.5 100 122.93 JP 0.26

#DIV/0! JP Warning
#DIV/0! JP OK
#DIV/0! JP
#DIV/0! JP
#DIV/0! JP
#DIV/0! JP
#DIV/0! JP
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#DIV/0! JP
#DIV/0! JP
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#DIV/0! JP
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Calibration Chart for Drying Oven (1) 
and Muffle Furnace (1) 

 
In Supporting Finding #3 
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Document of EFA Determination for 
Funnel Filters 

 
In Supporting Finding #4 
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Clarification of Dilution Series on Lab 
Prep Sheet 

 
In Supporting Finding #5 
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Partial Historical Magnification 
Calibration Data for TEM 

 
In Supporting Finding #6 

 



MagCal

Magnification & Spot Size Calculations 
Monthly

Lab: BATTA Scope # :

11/11/08

12/11/08

11/11/08

12/11/08

Magnification Calibration (On Film) at 20,000 X
JEOL 100CX II

Average Percent from Pecent from
Date Done Date Next Due Neg. # Lines mm Standard Target Actual to Date Average Target

8/7/2007 11/5/2007 Archive 10 87.5 2160 19000 18900 18900 0.00% -0.53% 8/7/2007 18900 0.00% 10.0 7.40% 1.09 -0.93%
9/10/2007 12/9/2007 Archive 10 88 2160 19000 19008 18954 0.28% 0.04% 9/10/2007 19008 0.28% 10.0 7.40% 1.09 -0.93%
10/18/2007 1/16/2008 Archive 10 88 2160 19000 19008 18972 0.19% 0.04% 10/18/2007 19008 0.19% 10.0 7.40% 1.08 -0.01%
11/13/2007 2/11/2008 Archive 10 88 2160 19000 19008 18981 0.14% 0.04% 11/13/2007 19008 0.14% 10.0 7.40% 1.08 -0.01%
12/6/2007 3/5/2008 Archive 10 88 2160 19000 19008 18986 0.11% 0.04% 12/6/2007 19008 0.11% 10.0 7.40% 1.09 -0.93%
1/18/2008 4/17/2008 Archive 10 89 2160 19000 19224 19026 1.03% 1.18% 1/18/2008 19224 1.03% 10.0 7.40% 1.08 -0.01%
2/8/2008 5/8/2008 Archive 10 89 2160 19000 19224 19054 0.88% 1.18% 2/8/2008 19224 0.88% 10.0 7.40% 1.06 1.84%
3/24/2008 6/22/2008 Archive 10 88 2160 19000 19008 19049 -0.21% 0.04% 3/24/2008 19008 -0.21% 10.0 7.40% 1.07 0.92%
4/7/2008 7/6/2008 Archive 9 79 2160 19000 18960 19039 -0.41% -0.21% 4/7/2008 18960 -0.41% 9.0 16.66% 1.1 -1.86%
5/14/2008 8/12/2008 Archive 10 87.5 2160 19000 18900 19025 -0.66% -0.53% 5/14/2008 18900 -0.66% 10.0 7.40% 1.08 -0.01%
6/5/2008 9/3/2008 Archive 10 88 2160 19000 19008 19023 -0.08% 0.04% 6/5/2008 19008 -0.08% 10.0 7.40% 1.09 -0.93%
7/8/2008 10/6/2008 Archive 11 96 2160 19000 18851 19009 -0.84% -0.78% 7/8/2008 18851 -0.84% 11.0 -1.86% 1.09 -0.93%
8/11/2008 11/9/2008 Archive 10 87.5 2160 19000 18900 19001 -0.53% -0.53% 8/11/2008 18900 -0.53% 10.0 7.40% 1.08 -0.01%
9/5/2008 12/4/2008 Archive 10 87.5 2160 19000 18900 18993 -0.49% -0.53% 9/5/2008 18900 -0.49% 10.0 7.40% 1.08 -0.01%

10/15/2008 1/13/2009 Archive 10 87 2160 19000 18792 18980 -1.00% -1.09% 10/15/2008 18792 -1.00% 10.0 7.40% 1.09 -0.93%
11/11/2008 2/9/2009 Archive 10 86 2160 19000 18576 18955 -2.04% -2.23% 11/11/2008 18576 -2.04% 10.0 7.40% 1.08 -0.01%
4/10/2007 7/9/2007 Archive 10 87.5 2160 19000 18900 18951 -0.27% -0.53% 4/10/2007 18900 -0.27% 10.0 7.40% 1.08 -0.01%
5/7/2007 8/5/2007 Archive 10 88 2160 19000 19008 18955 0.28% 0.04% 5/7/2007 19008 0.28% 10.0 7.40% 1.09 -0.93%
6/14/2007 9/12/2007 Archive 10 87 2160 19000 18792 18946 -0.82% -1.09% 6/14/2007 18792 -0.82% 10.0 7.40% 1.09 -0.93%
7/17/2007 10/15/2007 Archive 9 79 2160 19000 18960 18947 0.07% -0.21% 7/17/2007 18960 0.07% 9.0 16.66% 1.07 0.92%

IMPORTANT INFORMATION !!

RECORD ACTUAL SIZE OR DIAMETER OF 0.5 AND 5 MICRON ON

# of Lines % from Target

PASS / FAIL Criteria: For Magnification -No more than 5% variation from the mean.  For 
Spot Size - Must be ≤250 nm

Magnification

Frequency:

Date of last 20,000x Mag Cal

Date Next Due

Date of last 10,000x Mag Cal

JEOL 100CX II

These Calibrations are performed on a Quarterly Basis.
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SCREEN MEASURING AIDES

0.5 Micron Aid 5 Micron Aid

7.60 mm 76.00 mm

Magnification Calibration (On Screen) at 20,000 X
JEOL 100CX II

Average Percent from Pecent from
Date Done Date Next Due Neg. # Lines Standard Target Actual to Date Average Target

8/7/2007 11/5/2007 screen 10.4 76.0 2160 19000 15785 15785 0.00% -16.92% 8/7/2007 15784.6154 0.00%
9/10/2007 12/9/2007 screen 10.5 76.0 2160 19000 15634 15709 -0.48% -17.71% 9/10/2007 15634.2857 -0.48%
10/18/2007 1/16/2008 screen 10.4 76.0 2160 19000 15785 15735 0.32% -16.92% 10/18/2007 15784.6154 0.32%
11/13/2007 2/11/2008 screen 10.4 76.0 2160 19000 15785 15747 0.24% -16.92% 11/13/2007 15784.6154 0.24%
12/6/2007 3/5/2008 screen 10.4 76.0 2160 19000 15785 15755 0.19% -16.92% 12/6/2007 15784.6154 0.19%
1/18/2008 4/17/2008 screen 10.5 76.0 2160 19000 15634 15735 -0.64% -17.71% 1/18/2008 15634.2857 -0.64%
2/8/2008 5/8/2008 screen 10.7 76.0 2160 19000 15342 15678 -2.19% -19.25% 2/8/2008 15342.0561 -2.19%
3/24/2008 6/22/2008 screen 10.7 76.0 2160 19000 15342 15636 -1.92% -19.25% 3/24/2008 15342.0561 -1.92%
4/7/2008 7/6/2008 screen 10.6 76.0 2160 19000 15487 15620 -0.86% -18.49% 4/7/2008 15486.7925 -0.86%
5/14/2008 8/12/2008 screen 10.5 76.0 2160 19000 15634 15621 0.08% -17.71% 5/14/2008 15634.2857 0.08%
6/5/2008 9/3/2008 screen 10.7 76.0 2160 19000 15342 15596 -1.65% -19.25% 6/5/2008 15342.0561 -1.65%
7/8/2008 10/6/2008 screen 10.7 76.0 2160 19000 15342 15575 -1.52% -19.25% 7/8/2008 15342.0561 -1.52%
8/11/2008 11/9/2008 screen 10.5 76.0 2160 19000 15634 15579 0.35% -17.71% 8/11/2008 15634.2857 0.35%
9/5/2008 12/4/2008 screen 10.5 76.0 2160 19000 15634 15583 0.33% -17.71% 9/5/2008 15634.2857 0.33%

10/15/2008 1/13/2009 screen 10.5 76.0 2160 19000 15634 15587 0.30% -17.71% 10/15/2008 15634.2857 0.30%
11/11/2008 2/9/2009 screen 10.4 76.0 2160 19000 15785 15599 1.18% -16.92% 11/11/2008 15784.6154 1.18%
4/10/2007 7/9/2007 screen 10.8 76.0 2160 19000 15200 15576 -2.47% -20.00% 4/10/2007 15200.0000 -2.47%
5/7/2007 8/5/2007 screen 10.8 76.0 2160 19000 15200 15555 -2.33% -20.00% 5/7/2007 15200.0000 -2.33%
6/14/2007 9/12/2007 screen 10.5 76.0 2160 19000 15634 15559 0.48% -17.71% 6/14/2007 15634.2857 0.48%
7/17/2007 10/15/2007 screen 10.7 76.0 2160 19000 15342 15548 -1.34% -19.25% 7/17/2007 15342.0561 -1.34%

Magnification Calibration (on Film) at 10,000 X
JEOL 100CX II

Average Percent from Pecent from
Date Done Date Next Due Neg. # Lines mm Standard Target Actual to Date Average Target

8/7/2007 11/5/2007 Archive 13 60 2160 10000 9969 9969 0.00% -0.31% 8/7/2007 9969 0.00%
9/10/2007 12/9/2007 Archive 17 80 2160 10000 10165 10067 0.96% 1.65% 9/10/2007 10165 0.96%
10/18/2007 1/16/2008 Archive 18 84 2160 10000 10080 10071 0.09% 0.80% 10/18/2007 10080 0.09%
11/13/2007 2/11/2008 Archive 15 68 2160 10000 9792 10001 -2.14% -2.08% 11/13/2007 9792 -2.14%
12/6/2007 3/5/2008 Archive 15 69 2160 10000 9936 9988 -0.53% -0.64% 12/6/2007 9936 -0.53%
1/18/2008 4/17/2008 Archive 17 79 2160 10000 10038 9997 0.41% 0.38% 1/18/2008 10038 0.41%
2/8/2008 5/8/2008 Archive 17 79 2160 10000 10038 10002 0.35% 0.38% 2/8/2008 10038 0.35%
3/24/2008 6/22/2008 Archive 17 79 2160 10000 10038 10007 0.31% 0.38% 3/24/2008 10038 0.31%
4/7/2008 7/6/2008 Archive 18 83 2160 10000 9960 10002 -0.42% -0.40% 4/7/2008 9960 -0.42%
5/14/2008 8/12/2008 Archive 22 100 2160 10000 9818 9983 -1.68% -1.82% 5/14/2008 9818 -1.68%
6/5/2008 9/3/2008 Archive 18 83 2160 10000 9960 9981 -0.21% -0.40% 6/5/2008 9960 -0.21%
7/8/2008 10/6/2008 Archive 20 91 2160 10000 9828 9968 -1.43% -1.72% 7/8/2008 9828 -1.43%
8/11/2008 11/9/2008 Archive 21 96 2160 10000 9874 9961 -0.88% -1.26% 8/11/2008 9874 -0.88%
9/5/2008 12/4/2008 Archive 22 100 2160 10000 9818 9951 -1.35% -1.82% 9/5/2008 9818 -1.35%

10/15/2008 1/13/2009 Archive 20 89 2160 10000 9612 9928 -3.29% -3.88% 10/15/2008 9612 -3.29%
11/11/2008 2/9/2009 Archive 20 89 2160 10000 9612 9909 -3.09% -3.88% 11/11/2008 9612 -3.09%
4/10/2007 7/9/2007 Archive 18 84 2160 10000 10080 9919 1.60% 0.80% 4/10/2007 10080 1.60%
5/7/2007 8/5/2007 Archive 18 83 2160 10000 9960 9921 0.39% -0.40% 5/7/2007 9960 0.39%
6/14/2007 9/12/2007 Archive 17 79 2160 10000 10038 9927 1.10% 0.38% 6/14/2007 10038 1.10%
7/17/2007 10/15/2007 Archive 13 59 2160 10000 9803 9921 -1.20% -1.97% 7/17/2007 9803 -1.20%

Magnification Calibration (On Screen) at 10,000 X

Average Percent from Pecent from
Date Done Date Next Due Neg. # Lines Standard Target Actual to Date Average Target JEOL 100CX II

8/7/2007 11/5/2007 screen 20.3 76.0 2160 10000 8087 8087 0.00% -19.13% 8/7/2007 8086.6995 0.00%
9/10/2007 12/9/2007 screen 20.0 76.0 2160 10000 8208 8147 0.74% -17.92% 9/10/2007 8208.0000 0.74%
10/18/2007 1/16/2008 screen 20.3 76.0 2160 10000 8087 8127 -0.50% -19.13% 10/18/2007 8086.6995 -0.50%
11/13/2007 2/11/2008 screen 20.7 76.0 2160 10000 7930 8078 -1.86% -20.70% 11/13/2007 7930.4348 -1.86%
12/6/2007 3/5/2008 screen 20.8 76.0 2160 10000 7892 8041 -1.88% -21.08% 12/6/2007 7892.3077 -1.88%
1/18/2008 4/17/2008 screen 20.7 76.0 2160 10000 7930 8022 -1.16% -20.70% 1/18/2008 7930.4348 -1.16%
2/8/2008 5/8/2008 screen 20.0 76.0 2160 10000 8208 8049 1.94% -17.92% 2/8/2008 8208.0000 1.94%
3/24/2008 6/22/2008 screen 20.0 76.0 2160 10000 8208 8069 1.70% -17.92% 3/24/2008 8208.0000 1.70%
4/7/2008 7/6/2008 screen 20.5 76.0 2160 10000 8008 8062 -0.68% -19.92% 4/7/2008 8007.8049 -0.68%
5/14/2008 8/12/2008 screen 20.5 76.0 2160 10000 8008 8057 -0.61% -19.92% 5/14/2008 8007.8049 -0.61%
6/5/2008 9/3/2008 screen 20.4 76.0 2160 10000 8047 8056 -0.11% -19.53% 6/5/2008 8047.0588 -0.11%
7/8/2008 10/6/2008 screen 20.4 76.0 2160 10000 8047 8055 -0.10% -19.53% 7/8/2008 8047.0588 -0.10%
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8/11/2008 11/9/2008 screen 20.5 76.0 2160 10000 8008 8051 -0.54% -19.92% 8/11/2008 8007.8049 -0.54%
9/5/2008 12/4/2008 screen 20.6 76.0 2160 10000 7969 8046 -0.96% -20.31% 9/5/2008 7968.9320 -0.96%

10/15/2008 1/13/2009 screen 20.3 76.0 2160 10000 8087 8048 0.48% -19.13% 10/15/2008 8086.6995 0.48%
11/11/2008 2/9/2009 screen 20.6 76.0 2160 10000 7969 8043 -0.93% -20.31% 11/11/2008 7968.9320 -0.93%
4/10/2007 7/9/2007 screen 20.0 76.0 2160 10000 8208 8053 1.89% -17.92% 4/10/2007 8208.0000 1.89%
5/7/2007 8/5/2007 screen 20.3 76.0 2160 10000 8087 8055 0.39% -19.13% 5/7/2007 8086.6995 0.39%
6/14/2007 9/12/2007 screen 20.5 76.0 2160 10000 8008 8052 -0.56% -19.92% 6/14/2007 8007.8049 -0.56%
7/17/2007 10/15/2007 screen 20.5 76.0 2160 10000 8008 8050 -0.53% -19.92% 7/17/2007 8007.8049 -0.53%

1) Take a picture of spot size used for Chemistry (spot 3)
2)  Measure diameter of spot on negative
3)  Record data in shaded area below

Calculated Meas. Spot Maximum Calculated Average
Mag at Diameter Spot Size Spot Size Spot Size % from % from PASS /

Date Neg. # 20K X (mm) (nm) (nm) To Date Average Target FAIL
8/7/2007 See file 18900 3 250 158.73 158.73 0.00% -36.51% PASS
9/10/2007 See file 19008 3 250 157.83 158.28 -0.29% -36.87% PASS
10/18/2007 See file 19008 3 250 157.83 158.13 -0.19% -36.87% PASS
11/13/2007 See file 19008 3 250 157.83 158.05 -0.14% -36.87% PASS
12/6/2007 See file 19008 3 250 157.83 158.01 -0.11% -36.87% PASS
1/18/2008 See file 19224 3 250 156.05 157.68 -1.04% -37.58% PASS
2/8/2008 See file 19224 3 250 156.05 157.45 -0.89% -37.58% PASS
3/24/2008 See file 19008 3 250 157.83 157.50 0.21% -36.87% PASS
4/7/2008 See file 18960 3 250 158.23 157.58 0.41% -36.71% PASS
5/14/2008 See file 18900 3 250 158.73 157.69 0.65% -36.51% PASS
6/5/2008 See file 19008 3 250 157.83 157.71 0.08% -36.87% PASS
7/8/2008 See file 18851 3 250 159.14 157.83 0.83% -36.34% PASS
8/11/2008 See file 18900 3 250 158.73 157.90 0.53% -36.51% PASS
9/5/2008 See file 80025 3 250 37.49 149.29 -298.24% -85.00% PASS

10/15/2008 See file 18792 3.5 250 186.25 151.76 18.52% -25.50% PASS
11/11/2008 See file 18576 3.5 250 188.42 154.05 18.24% -24.63% PASS
4/10/2007 See file 18900 3 250 158.73 154.32 2.78% -36.51% PASS
5/7/2007 See file 19008 3 250 157.83 154.52 2.10% -36.87% PASS
6/14/2007 See file 18792 3 250 159.64 154.79 3.04% -36.14% PASS
7/17/2007 See file 18960 3 250 158.23 154.96 2.06% -36.71% PASS

Monthly Spot Size Measurement
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Mag - 20,000X (Film)
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MagCal

Magnification Deviation- 20,000X (On Screen)
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Attachment #8 
 

Corrected Section VII-XIII to Reflect 
Monthly Schedule for TEM 
Magnification Calibration 

 
In Supporting Finding #6 

 







 
 
 

Attachment #9 
 

Training Checklist for SRC-Libby-03 
Rev. 2 Analysis 

 
In Supporting Finding #7 

 





 
 
 

Attachment #10 
 

Monthly Oil Calibration Sheets 
 

In Supporting Finding #8
 











 
 
 

Attachment #11 
 

Real-time Check System for PLM Daily 
Ref and Duplicate Analysis 

 
In Supporting Finding #9 

 





PLM Daily Reference Analysis

Asbestos ID Visual % Type Error R-value Asbestos ID Visual % Type Error R-Value
0 11/1/2008
0 11/2/2008

8 8 2 8 Pass 0-Pass 0.00 11/3/2008
REF-017 0.2 3 0.2 Pass 0-Pass 0.00 11/4/2008 Libby Ref

14 30 1 30 Pass -0.1-Pass -0.15 11/5/2008
REF-019 1 3 1 Pass 0-Pass 0.00 11/6/2008 Libby Ref

6 13 2 10 Pass 0.22-Pass 5 3 Pass 0-Pass 0.17 11/7/2008
0 11/8/2008
0 11/9/2008

4 10 1 2 Pass 0.58-Pass 2 8 Pass -0.2-Pass -0.10 11/10/2008
REF-017 0.2 3 0.2 Pass 0-Pass 0.00 11/11/2008 Libby Ref

1 8 1 4 Pass -0.2-Pass 2 4 Pass 0-Pass -0.12 11/12/2008
0 11/13/2008
0 11/14/2008
0 11/15/2008
0 11/16/2008
0 11/17/2008
0 11/18/2008
0 11/19/2008
0 11/20/2008
0 11/21/2008
0 11/22/2008
0 11/23/2008
0 11/24/2008
0 11/25/2008
0 11/26/2008
0 11/27/2008
0 11/28/2008
0 11/29/2008
0 11/30/2008
0 12/1/2008

PT/pt: Point Count
Note:

Total % Asbestos Type 2 CommentsAsbestos Type 1

Otherwise noted in the comment, 

Analyst: A. Keyvanfar

Overall R-
value

DateRef #

QA Check



 
 
 

Attachment #12 
 

Year 2008 Internal Audit Document 
 

In Supporting Finding #10 
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To:  Mary Goldade 
 EPA 
 
From: Bo Li 
 Batta Laboratories, Inc. 
 
Cc: Anni Autio 
 CDM 
 
Date: November 12, 2008 
 
Subject: Response to 2008 EPA Site Audit Findings 
 
 
Dear Mary Goldade, 
 
Please find the following our responses to EPA’s 2008 site audit findings (See 
Attachment 1).  Should you have any questions or need further documentation, please 
feel free to contact me via phone (302-7373376 ext 125) or e-mail (bo.li@battaenv.com). 
 
 
Regards, 
 
 
Bo Li, Ph.D. 
Manager and QA/QC Officer 
Batta Laboratories, Inc. 
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Response to 2008 EPA Site Audit Findings 

 
 
Introduction:  The following are responses to 2008 EPA site audit findings.  These 
responses are formatted based on the order of findings shown in Attachment 1.  Each 
response consists of three parts:  Original auditor’s finding with numbers, auditor’s 
recommended corrective action and Batta’s response and corrective action.  Attachments 
that were referenced within each response are attached to the end of this document. 
 
Finding #1: Although the majority of samples, including those received from Libby 
(CDM), are properly transferred to either the air or bulk sample preparation area for 
inspection prior to login, some sample deliveries are received at the front desk by the 
office administrator. This area is not equipped with a HEPA-hood nor are the personnel 
at the front desk trained to receive and process samples in a safe and efficient manner. 
The requirement that sample containers and bags be opened inside a hood to safeguard 
against sample contamination and health hazards are described in Section II.8 and 
Chapter III of the Laboratory PLM QA Manual and TEM QA Manual, respectively. 
Copies of the laboratory requirements are provided as enclosures. Refer to Checklist No. 
4.3.3 and Enclosures 1 A-1 B.  
 
Recommended Corrective Action - Minimize the potential for sample contamination 
and personnel exposure by opening all sample containers in a HEPA-hood.  
 
Batta’s Response and Corrective Action:  The lab has adequate equipment and 
procedures to safeguard the health of laboratory staff and to ensure the integrity of 
samples upon receiving.  As stated in the lab QA manual, all samples and client packages 
are to be handled and opened in the lab within a designated HEPA-hood by the sample 
custodians.  However, there was some negligence and lack of monitoring of such 
compliance in the front desk package receiving area.  Since the finding by the EAP audit 
team, lab had discussed this issue with the front desk administrative personnel to observe 
and follow the lab protocols for receiving and handling of packages that come to lab.  It 
was made clear to the front desk administrator (Ms. Bonnie Mei in this case) that all 
packages that are labeled for lab should be directly brought to corresponding parties 
without opening, regardless the content inside the package.  The compliance of the front 
desk had been confirmed at the time this response was ready to deliver (See attachment 
2). 
 
 
Finding #2:  Replicate analyses are performed as required, at a frequency of 10% and 
concurrently with original analyses. However, the evaluation of replicate results as to 
whether they are within the established acceptance limits is performed at the end of each 
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month, after the original results have been reported and not in time to perform the 
necessary corrective action. The corrective action requirements for replicate analyses, 
including those pairs falling outside the established acceptance limits, are described in 
Section 13 of NIOSH Method 7400. A copy of the requirement is provided as an 
enclosure. Refer to Checklist Nos. 5.7.1 and 5.7.2 and Enclosure 2.  
 
Recommended Corrective Action - Ensure that replicate analyses are performed in such 
a manner as to allow for the timely evaluation and subsequent corrective action, if 
applicable.  
 
Batta’s Response and Corrective Action:  Batta lab has adopted the auditor’s 
suggestion and has implemented a live re-analysis check system that analyst can check 
their re-analysis instantly after the initial analysis (See Attachment 3).  Please note, the 
error (red warning) in this attachment is mere an experiment, which does not reflect 
actual analysts’ result.  This automated self-check system has been implemented to each 
analyst’s desktop since September 2008 immediately after the inspection.  This has also 
been applied to PLM analysis as well (See Finding #9). 
 
Finding #3:  Both the drying oven and the muffle furnace, which could potentially be 
used to dry and ash samples and prepared samples, respectively, at specified temperature 
ranges, are neither calibrated nor have instrument-specific logbooks to record calibration 
and maintenance activities. Drying temperature requirements of 40 – 60o Celsius are 
described in project-specific SOPs (i.e., SOP EPA-Libby-10). A copy of Section 4.1 of 
SOP EPA-Libby-10 is provided as an enclosure. Refer to Checklist No. 6.4.1 and 
Enclosure 3.  
 
Recommended Corrective Action - Ensure that both the drying oven and muffle furnace 
are calibrated to achieve accurate drying and ashing temperatures, respectively, and have 
instrument-specific logbooks to record calibration and maintenance activities.  
 
Batta’s Response and Corrective Action:  At the time of EPA audit, the drying oven 
was not calibrated.  The muffle furnace used for ashing was calibrated for certain 
settings, but the record was not available at the time of audit since the technical manager 
who kept the record was not available at that time.  Calibration of the drying oven was 
conducted on Sept. 23, 2008 after the inspection and of the muffle furnace was conducted 
on Nov. 10, 2008 following the same protocol (See Attachment #4).  Calibrations of both 
equipments are scheduled to be conducted quarterly. 
 
Finding #4:  As specified, the laboratory uses disposable funnels to prepare secondary 
filters during the indirect sample transfer procedure. However, the measurement taken to 
determine the Effective Filtration Area (EFA) of the funnels, which is used to calculate 
the concentration/loading of fibers on the secondary filters, is not available. In order to 
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ensure the consistency of the EFA, measurements should be maintained for each vendor 
part or lot number. Refer to Checklist Nos. 6.7.3.3 and 6.8.4.2.  
 
Recommended Corrective Action - Ensure that an EFA is calculated for all filtration 
apparatus prior to first use and is recorded and stored in the laboratory for future 
reference. 
 
Batta’s Response and Corrective Action:  At the time of EPA audit, lab was unable to 
retrieve the record of EFA calculation and team discussion related to the final EFA to be 
used.  Based on record (See Attachment #5), the EFA is 346.36 mm2 based on average 21 
mm EFA diameter.  346 mm2 was a compromise among the team that uses the same 
filters from the same vendor.  Reservoir, Batta, and later Hygeia are using the same non-
fiber glass filters as opposed to those used by EMSL.  However, EMSL’s EFA is 346 
mm2 as well in coincidence.  346 mm2 was agreed upon in a later conference call.  This is 
an area that is still open for discussion such as which vendor’s to be used for Libby 
project, and how often lab has to calibrate the EFA, etc.  These topics were brought in 
previous conferences, but not pursued further for some reason.  Regardless, Batta will 
measure EFA should a new batch of filter funnels be ordered in the future. 
 
Finding #5:  The documentation of filtrate volumes used to perform dilutions and serial 
dilutions during the indirect preparation procedures are not recorded in a manner which 
allows the verification of the recorded data. The sample volumes used to perform 
dilutions, but not the actual dilutions, are recorded in the Comments column of the TEM 
Sample Prep Sheet. A copy of a completed TEM Sample Prep Sheet is provided as an 
enclosure. Refer to Checklist No. 6.16.1 and Enclosure 5. 
 
Recommended Corrective Action - Ensure that the sample volumes used to prepare 
secondary filters during indirect sample preparation are recorded in a manner that will 
clearly reflect the dilution performed.  
 
Batta’s Response and Corrective Action:  Recording of dilution series on the prep 
sheet is used conveniently among the prep person and the analyst.  Through history there 
were neither miscommunications nor misrepresentation of the original series during EDD 
entry.  Since these dilutions all start with 100 ml solution to begin with as dictated by 
Libby-08, it was decided internally that there was no need to write in detail so that the 
prep can be efficient and data on the prep sheet can be concise to understand.  Suggested 
by the auditor during the audit, a statement was added as a footnote on the prep sheet to 
assist understanding from a possible outsider (See Attachment #6). 
 
Finding #6:  The TEM screen and camera magnification is performed on a quarterly 
basis as described in Section VII-IIIX (Correction: VII-XIII) of the laboratory's TEM QA 
Manual, and not monthly as described in the AHERA method. The requirement to 
calibrate both the screen and camera magnification monthly is described in Table III of 
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the AHERA method. A copy of Table III of the AHERA method is provided as an 
enclosure. Refer to Checklist No. 7.5.1 and Enclosure 6.  
 
Recommended Corrective Action - Perform the TEM screen and camera magnification 
on a monthly basis as described in Table III of the AHERA method, and update the 
laboratory's TEM QA manual to be consistent with the AHERA method.  
 
Batta’s Response and Corrective Action:  Both TEM screen and camera magnification 
was performed monthly (See Attachment #7).  This practice was not correctly reflected in 
the Section VII-XIII of the lab TEM QA manual.  However, in some other areas in the 
QA manual it is stated as monthly routine.  The error in Section VII-XIII (See 
Attachment #8) has been corrected in consistency with current practice. 
 
Finding #7:  Although the laboratory personnel interviewed demonstrated proficiency 
analyzing bulk samples in accordance with standard methodology (i.e., EPA 600 Series), 
the laboratory has not received soil samples for PLM analysis from Libby since 2005, 
and the personnel interviewed were not adequately familiar with the applicable Libby-
specific PLM SOPs. It is the Audit Team's recommendation that in-house training be 
performed prior to resuming analysis of Libby soil samples by PLM. Refer to Checklist 
Nos. 8.3.2 and 10.3.1.2. 
 
Recommended Corrective Action - Prior to the receipt and subsequent analysis of 
Libby soil samples by Libby-specific PLM SOPs (i.e., SRC-Libby-01 and SRC-Libby-
03), the laboratory should perform in-house training to ensure that all applicable PLM 
analysts are proficient in the required procedures.  
 
Batta’s Response and Corrective Action:  At the time of interview, the revised PLM 
SOP has not been finalized and still in draft review.  However, the analyst interviewed 
was proficient with analysis under previous revisions.  However, the analyst was 
supervised to review and practice on standard Libby soil samples in-house and on those 
standard slides of known weight percentage following the auditor’s recommendation after 
the signed SOP and receipt of a new set of slide standards.  Since there is no apparent 
guideline regarding training on this specific project, a check-list was provided as 
evidence of completion of training for the new method (See Attachment #9). 
 
 
Finding #8:  The refractive index (RI) oils used at the Nikon PLM work station are 
calibrated on a monthly basis; however, the calibration frequency of the RI oils used at 
the Olympus BH2 work station could not be determined. The requirement to perform RI 
oil calibrations monthly, each time a bottle gets refilled, or when new stocks are received 
is described in Section III-IV of the Laboratory PLM QA Manual. A copy of Section III-
IV of the Laboratory PLM QA Manual is provided as an enclosure. Refer to Checklist 
No. 8.6.3 and Enclosure 8.  
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Recommended Corrective Action - Ensure that all RI oils are calibrated and 
documented monthly or whenever a new bottle is opened, whichever is more frequent, as 
described in the laboratory's written procedures.  
 
Batta’s Response and Corrective Action:  Oils used by both scopes are from the same 
lot and both scopes are situated in the same lab setting of ambient air temperature.  Since 
Nikon PLM is the principle PLM station used monthly, therefore it was calibrated 
monthly and results can be used for the other PLM station (Olympus CH-2).  Regardless, 
lab followed the auditor’s recommendation to calibrate the oils used with Olympus BH2 
workstation as well and will be monthly thereafter (See Attachment #10). 
 
Finding #9:  A determination of the acceptance of replicate analyses is performed at the 
end of each month, and not prior to reporting the results of the original analysis. Because 
the results reported to a client are often used to make decisions concerning the necessity 
for remediation or to identify potential threats to public health, it is important that all 
results be reviewed for completeness and accuracy prior to being released. Refer to 
Checklist NO.8.11.2. 
 
Recommended Corrective Action - In order to ensure the accuracy of reported results, 
determine the acceptance of replicate analyses as described in the Laboratory QAM.  
 
Batta’s Response and Corrective Action:  Refer to response to Finding #2 and 
Attachment 11.  A real-time check system for PLM has been implemented after the audit. 
 
Finding #10:  The internal audits are not performed on an annual basis as described in 
the laboratory's written procedures. The most recent internal audits were performed in 
2004 and 2007. The requirement to perform internal audits annually is described in 
Section IV-VIII of the laboratory TEM QA Manual. A copy of Section IV-VIII is 
provided as an enclosure. Refer to Checklist NO.1 0.4.1 and Enclosure 10.  
 
Recommended Corrective Action - Ensure that internal audits are performed on an 
annual basis as described in the laboratory's written procedures.  
 
Batta’s Response and Corrective Action:  Internal audit was implemented annually 
following NVLAP’s audit checklist.  The internal audit was scheduled for October, 2008 
(See Attachment 12).  However, in order to avoid future citation by any organization and 
regulatory agencies, Battta QA management team has decided to complete internal audit 
in January each year staring 2009. 
 
Conclusion:  Batta would like to thank the audit team for their time and effort in assuring 
our lab’s quality and compliance.  We believe our responses to these audit findings are 
complete and our current QA procedures/practices have been adjusted or corrected  
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accordingly.  However, Batta always welcome any future recommendations in approving 
our quality system. 
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EXECUTIVE SUMMARY 
 
An asbestos on-site laboratory audit was performed at Batta Environmental, Inc. in Newark, 
Delaware on September 9-10, 2008 in support of the Libby Asbestos Site and Libby Action Plan 
(LAP).  Areas assessed included facilities, equipment, personnel, and documentation as related 
to the laboratory’s capability to process samples for asbestos testing in accordance with Libby-
specific requirements for Libby Amphibole (LA) analysis and quality assurance.  The laboratory 
is not currently receiving Libby samples. 
 
The audit revealed the laboratory facility to be secure, clean, with sufficient space to receive, 
process, prepare, and analyze bulk and air samples by Phase Contrast Microscopy (PCM), 
Transmission Electron Microscopy (TEM), and Polarized Light Microscopy (PLM) 
methodologies.  The laboratory currently has only one transmission electron microscope, 
limiting the laboratory’s capacity to analyze samples, but they do have two experienced TEM 
analysts.  The laboratory also has two polarized light microscope stations, each with a 
stereomicroscope for preliminary sample examination, and two phase contrast microscopes.  
The laboratory does not have a Laboratory Information Management System but relies on an 
older DOS-based sample tracking system, which meets their currents needs. 
 
There were ten observations identified from the laboratory evaluation, none of which are 
significant and all of which should be readily resolved through the application of appropriate 
corrective actions.  Areas of concern include the laboratory's current process for replicate 
samples which does not allow for the application of corrective action if needed prior to reporting 
the original results; the performance of internal audits on an annual basis; and the 
documentation of sample preparation data in a clear and concise manner. 
 
The laboratory technicians and analysts demonstrated proficiency and professionalism 
throughout the audit process, readily answering all questions posed by the Audit Team.  
Laboratory management was similarly responsive to the questions from the Audit Team. 
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LABORATORY INFORMATION AND AUDIT SCOPE 
 
This report summarizes the findings of an asbestos on-site laboratory audit of Batta 
Environmental, Inc. in Newark, Delaware on September 9-10, 2008.  The audit was conducted 
in support of the US Environmental Protection Agency (USEPA) Libby Action Plan (LAP) and 
involved an evaluation of the laboratory’s ability to process samples and data in accordance 
with the provided Libby-specific guidance documents.  Shaw Environmental, Inc. Quality 
Assurance Technical Support (QATS) staff participation in the on-site audit and subsequent 
preparation of this report was performed under Sub-task 3, Task 2, TO 2019, QATS Contract 
EP-W-06-005. 
 
Detailed information regarding the subject laboratory is as follows: 
 

Date of On-site: September 9-10, 2008 
 

Laboratory: Batta Environmental, Inc. 
6 Garfield Way 
Newark, Delaware 19713 
302.737.3376 

 
President: Naresh Batta, MS, RPIH 

 
Audit Team 
 
US EPA: Jodi Powell, USEPA Region 8, Project Officer 
Shaw QATS: Michael P. Lenkauskas, CQA, Lead Auditor 

 
 
The Audit Team, comprised of USEPA Region 8 and Shaw Environmental, Inc. QATS 
personnel, performed the technical and evidentiary aspects of the on-site audit.  The technical 
part of the audit involved an evaluation of the Contractor’s facilities, personnel, and capabilities 
to process samples and data as described in the Libby-specific guidance documents.  
Processes evaluated included sample receipt, sample storage, sample tracking, sample 
preparation, sample analysis, data review, and data package assembly.  Laboratory 
instrumentation and equipment were inspected for proper maintenance and calibration, and 
laboratory personnel were interviewed to determine proficiency in their assigned responsibilities.  
Specific instrumentation and areas inspected included Phase Contrast Microscopy (PCM), 
Transmission Electron Microscopy (TEM), Polarized Light Microscopy (PLM), and capability to 
provide the required electronic data deliverable (EDD). 
 
The evidentiary part of the evaluation involved an assessment of laboratory documentation for 
accuracy, completeness, and defensibility.  The Laboratory Quality Control/Quality Assurance 
(QA/QC) Manuals for PCM, PLM and TEM were assessed for availability and accuracy to 
observed procedures, and instrument calibration and maintenance logbooks were reviewed for 
completeness, traceability, and accuracy.  During the course of the audit, the Libby Site and 
Libby Action Plan (LAP) Asbestos Laboratory On-site Audit Checklist (Draft) was completed by 
the QATS Audit Team.  The checklist is provided as an attachment to this report. 
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AUDIT FINDINGS 
 
Facilities 
 
The Audit Team was required to sign in and out upon entering and departing the facility on both 
days of the audit and observed the laboratory facility to be secure.  The laboratory facility has 
sufficient space to receive and process samples, with separate areas for bulk and air sample 
preparation, two phase contrast microscopes, one transmission electron microscope with an 
Energy-Dispersive X-ray (EDX) system, and two polarized light microscope stations, each with 
equipped with a stereomicroscope and HEPA hood.  The current system used by the laboratory 
to track samples and assign unique samples identifiers utilizes a DOS computer based 
application that is somewhat outdated but meets the current laboratory needs.  The Audit Team 
also reviewed the data results from passive and active air samples collected at various locations 
throughout the laboratory and found all results to be below the established action levels.  There 
were no observations by the Audit Team in this area. 
 
 
Project Management 
 
Batta Environmental, Inc. has been receiving Libby related samples since 2002, the majority of 
which have been air and dust samples for analysis by TEM.  The laboratory has not received 
any samples for analysis by PCM and has not received samples for PLM analysis since 2005.  
In 2008, the laboratory has received approximately 100 samples, mainly dust samples from 
Troy.  All but approximately 20 have been analyzed and reported.  Bo Li, the Asbestos 
Laboratory Manager, is also the project manager for the Libby project and participates in all 
project-related forums, including the weekly laboratory team conference calls.  The current, 
standard laboratory procedures appear to be adequate for managing the current volume and 
type of samples received from Libby operable units but might need to be enhanced should the 
volume of samples received increase.  There were no observations by the Audit Team in this 
area. 
 
 
Sample Receipt, Log-in, Storage, and Chain-of-Custody 
 
After initial receipt at the front desk, sample packages/containers are transferred to a HEPA-
hood in the PLM area where they are inspected, processed, and distributed by the Sample 
Coordinator.  During non-business hours, sample packages are deposited in a secure drop box 
located at the rear of the building.  A Laboratory Information Management System (LIMS) is not 
available, but a DOS-based system is used to track samples and assign unique laboratory 
identification numbers.  During the evaluation the Audit Team observed the procedures applied 
by the Sample Coordinator to inspect and process samples.  The sample coordinator clearly 
demonstrated and described his responsibilities.  One observation was made by the Audit Team 
concerning the minimization of contamination and/or exposure during the samples receiving 
process: 
 

1. Although the majority of samples, including those received from Libby (CDM), are 
properly transferred to either the air or bulk sample preparation area for inspection prior 
to login, some sample deliveries are received at the front desk by the office 
administrator.  This area is not equipped with a HEPA-hood nor are the personnel at the 
front desk trained to receive and process samples in a safe and efficient manner.  The 
requirement that sample containers and bags be opened inside a hood to safeguard 
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against sample contamination and health hazards are described in Section II.8 and 
Chapter III of the Laboratory PLM QA Manual and TEM QA Manual, respectively.  
Copies of the laboratory requirements are provided as enclosures.  Refer to Checklist 
No. 4.3.3 and Enclosures 1A-1B. 

 
Recommended Corrective Action – Minimize the potential for sample contamination 
and personnel exposure by opening all sample containers in a HEPA-hood. 

 
 
Fiber Analysis by Phase Contrast Microscopy (PCM) 
 
Phase Contrast Microscopy analyses on samples from Libby operable units typically require a 
short turn-around-time and PCM capabilities are usually analyzed at the EMSL Laboratory in 
Libby, Montana.  No Libby PCM samples have to date been sent to Batta.  However, an 
evaluation of PCM capabilities was performed should samples be directed to Batta for PCM 
analysis in the future.  The laboratory has two phase contrast microscopes, is certified by the 
American Industrial Hygiene Association (AIHA), and has analysts qualified by the Asbestos 
Analysts Registry (AAR).  The Audit Team found the PCM area to be clean and organized; the 
instrumentation well-maintained; and the quality documentation acceptable.  The analyst 
demonstrated proficiency and professionalism during the audit process, clearly describing her 
duties to the Audit Team.  One observation was made by the Audit Team concerning the 
timeliness of quality control analyses: 
 

2. Replicate analyses are performed as required, at a frequency of 10% and concurrently 
with original analyses.  However, the evaluation of replicate results as to whether they 
are within the established acceptance limits is performed at the end of each month, after 
the original results have been reported and not in time to perform the necessary 
corrective action.  The corrective action requirements for replicate analyses, including 
those pairs falling outside the established acceptance limits, are described in Section 13 
of NIOSH Method 7400.  A copy of the requirement is provided as an enclosure.  Refer 
to Checklist Nos. 5.7.1 and 5.7.2 and Enclosure 2. 

 
Recommended Corrective Action – Ensure that replicate analyses are performed in 
such a manner as to allow for the timely evaluation and subsequent corrective action, if 
applicable. 

 
 
Sample Preparation for Analysis by Transmission Electron Microscopy (TEM) 
 
The laboratory has the equipment and staff to prepare various sample matrices for TEM 
analysis, including air, dust, and water, as well as those procedures described in Libby-specific 
guidance documents.  The Audit Team observed the technician prepare air samples using a 
direct preparation technique, and the technician also described indirect techniques used for 
other matrices.  The Audit Team found the TEM preparation area to be clean and organized 
with adequate equipment and instrumentation to prepare various sample matrices for TEM 
analysis, and the sample preparation technician interviewed demonstrated proficiency and 
professionalism during the audit process.  Three observations were made by the Audit Team 
concerning instrument calibration and record keeping: 
 

3. Both the drying oven and the muffle furnace, which could potentially be used to dry and 
ash samples and prepared samples, respectively, at specified temperature ranges, are 
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neither calibrated nor have instrument-specific logbooks to record calibration and 
maintenance activities.  Drying temperature requirements of 40 - 60º Celsius are 
described in project-specific SOPs (i.e., SOP EPA-Libby-10).  A copy of Section 4.1 of 
SOP EPA-Libby-10 is provided as an enclosure.  Refer to Checklist No. 6.4.1 and 
Enclosure 3. 

 
Recommended Corrective Action – Ensure that both the drying oven and muffle 
furnace are calibrated to achieve accurate drying and ashing temperatures, respectively, 
and have instrument-specific logbooks to record calibration and maintenance activities. 

 
4. As specified, the laboratory uses disposable funnels to prepare secondary filters during 

the indirect sample transfer procedure.  However, the measurements taken to determine 
the Effective Filtration Area (EFA) of the funnels, which is used to calculate the 
concentration/loading of fibers on the secondary filters, is not available.  In order to 
ensure the consistency of the EFA, measurements should be maintained for each 
vendor part or lot number.  Refer to Checklist Nos. 6.7.3.3 and 6.8.4.2. 

 
Recommended Corrective Action – Ensure that an EFA is calculated for all filtration 
apparatus prior to first use and is recorded and stored in the laboratory for future 
reference. 

 
5. The documentation of filtrate volumes used to perform dilutions and serial dilutions 

during the indirect preparation procedures are not recorded in a manner which allows 
the verification of the recorded data.  The sample volumes used to perform dilutions, but 
not the actual dilutions, are recorded in the Comments column of the TEM Sample Prep 
Sheet.  A copy of a completed TEM Sample Prep Sheet is provided as an enclosure.  
Refer to Checklist No. 6.16.1 and Enclosure 5. 

 
Recommended Corrective Action – Ensure that the sample volumes used to prepare 
secondary filters during indirect sample preparation are recorded in a manner that will 
clearly reflect the dilution performed. 

 
 
Asbestos Analysis by Transmission Electron Microscopy (TEM) 
 
The evaluation of the TEM area included an assessment of the laboratory’s capabilities with 
regard to the analysis of TEM as described in the Libby-specific guidance documents; a review 
of instrument maintenance and calibration records; the availability of reference materials, 
including Libby amphibole spectra and BIR-1G daily analyses; and an assessment of the TEM 
analyst proficiency.  The laboratory has one TEM system with an Energy Dispersive X-ray 
(EDX) system for elemental analysis and two experienced analysts.  The analysts interviewed 
during the evaluation demonstrated a good understanding of the standard techniques for 
identifying and recording asbestos structures and answered all questions posed by the Audit 
Team in a professional manner.  One observation was made by the Audit Team concerning 
instrument calibration: 
 

6. The TEM screen and camera magnification is performed on a quarterly basis as 
described in Section VII-IIIX of the laboratory’s TEM QA Manual, and not monthly as 
described in the AHERA method.  The requirement to calibrate both the screen and 
camera magnification monthly is described in Table III of the AHERA method.  A copy of 
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Table III of the AHERA method is provided as an enclosure.  Refer to Checklist No. 7.5.1 
and Enclosure 6. 

 
Recommended Corrective Action – Perform the TEM screen and camera 
magnification on a monthly basis as described in Table III of the AHERA method, and 
update the laboratory’s TEM QA manual to be consistent with the AHERA method. 

 
 
Asbestos Analysis by Polarized Light Microscopy (PLM) 
 
The PLM area has two work stations, each equipped with a functional hood, a polarized light 
microscope, refractive index (RI) liquids, tools for manipulating samples, and a stereo-
microscope for preliminary sample examination.  The Audit Team found the PLM area to be 
clean and organized, the instrumentation well-maintained, and the quality of the documentation 
acceptable.  The analyst interviewed during the evaluation demonstrated both proficiency using 
standard methods and professionalism during the audit process, clearly describing his duties to 
the Audit Team.  The following observations were made regarding training, calibration, and 
quality control: 
 

7. Although the laboratory personnel interviewed demonstrated proficiency analyzing bulk 
samples in accordance with standard methodology (i.e., EPA 600 Series), the laboratory 
has not received soil samples for PLM analysis from Libby since 2005, and the 
personnel interviewed were not adequately familiar with the applicable Libby-specific 
PLM SOPs.  It is the Audit Team's recommendation that in-house training be performed 
prior to resuming analysis of Libby soil samples by PLM.  Refer to Checklist Nos. 8.3.2 
and 10.3.1.2. 

 
Recommended Corrective Action – Prior to the receipt and subsequent analysis of 
Libby soil samples by Libby-specific PLM SOPs (i.e., SRC-Libby-01 and SRC-Libby-03), 
the laboratory should perform in-house training to ensure that all applicable PLM 
analysts are proficient in the required procedures. 

 
8. The refractive index (RI) oils used at the Nikon PLM work station are calibrated on a 

monthly basis; however, the calibration frequency of the RI oils used at the Olympus BH-
2 work station could not be determined.  The requirement to perform RI oil calibrations 
monthly, each time a bottle gets refilled, or when new stocks are received is described in 
Section III-IV of the Laboratory PLM QA Manual.  A copy of Section III-IV of the 
Laboratory PLM QA Manual is provided as an enclosure.  Refer to Checklist No. 8.6.3 
and Enclosure 8. 

 
Recommended Corrective Action – Ensure that all RI oils are calibrated and 
documented monthly or whenever a new bottle is opened, whichever is more frequent, 
as described in the laboratory’s written procedures. 

 
9. A determination of the acceptance of replicate analyses is performed at the end of each 

month, and not prior to reporting the results of the original analysis.  Because the results 
reported to a client are often used to make decisions concerning the necessity for 
remediation or to identify potential threats to public health, it is important that all results 
be reviewed for completeness and accuracy prior to being released.  Refer to Checklist 
No. 8.11.2. 

 

3019-01222009-1



 

Batta On-site Audit Report_dft.doc Page 7 of 8 

Recommended Corrective Action – In order to ensure the accuracy of reported 
results, determine the acceptance of replicate analyses as described in the Laboratory 
QAM. 

 
 
Data Management 
 
Data review of the TEM data associated with Libby samples is performed by two experienced 
TEM analysts, each of which peer reviews the other’s analytical results prior to data entry into 
the appropriate electronic spreadsheet.  Once the data have been entered into a spreadsheet, a 
copy of the spreadsheet is printed, and a second review is performed to verify concurance with 
the raw data.  There were no observations made by the Audit Team in this area during the 
evaluation. 
 
 
Quality Assurance/Quality Control (QA/QC) 
 
The Audit Team interviewed the Quality Assurance Officer (QAO), reviewed the Batta 
Environmental, Inc. QA Manuals, and performed a cursory review of recent monthly quality 
control reports, laboratory air monitoring results, non-conformance reports, laboratory 
certifications, internal audit reports, and the training files of interviewed laboratory personnel.  
The QAO was professional and cooperative during the audit process and demonstrated an 
understanding of, and commitment to, the laboratory’s current quality system.  The following 
observation was made concerning the performance of internal audits: 
 

10. The internal audits are not performed on an annual basis as described in the laboratory’s 
written procedures.  The most recent internal audits were performed in 2004 and 2007.  
The requirement to perform internal audits annually is described in Section IV-VIII of the 
laboratory TEM QA Manual.  A copy of Section IV-VIII is provided as an enclosure.  
Refer to Checklist No. 10.4.1 and Enclosure 10. 

 
Recommended Corrective Action – Ensure that internal audits are performed on an 
annual basis as described in the laboratory’s written procedures. 

 
 
CONCLUSIONS 
 
An asbestos on-site laboratory audit of Batta Environmental, Inc. in Newark, Delaware was 
performed on September 9-10, 2008 in support of the Libby Asbestos Site and Libby Action 
Plan.  The on-site evaluation revealed the laboratory to have sufficient space, analytical 
equipment, and personnel to receive, prepare, and analyze samples by Phase Contrast 
Microscopy (PCM), Polarized Light Microscopy (PLM), and Transmission Electron Microscopy 
(TEM).  The personnel interviewed appeared to be experienced and knowledgeable in the 
analysis of various matrices for asbestos and non-asbestos materials by PCM, PLM, TEM.  
Overall, the work spaces evaluated were clean and well organized, and the documentation 
reviewed was accurate and complete.  The laboratory appears to do a good job of preparing 
and analyzing samples. 
 
There were ten observations identified from the laboratory evaluation, none of which were 
significant.  All should be readily resolved through the application appropriate corrective action.  
Areas of concern include the laboratory's current process for replicate sample analysis which 
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does not allow for the application of corrective action if needed prior to reporting the original 
results, the performance of internal audits on an annual basis and the documentation of sample 
preparation data in a clear, concise manner. 
 
All laboratory personnel interviewed were cooperative and readily answered all questions posed 
by the Audit Team.  The management of the laboratory appeared to be responsive to the 
identified deficiencies. 
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Real-time Daily Replicate and Reference 
Analyses 

 
In Supporting Finding #2 
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# Fibers # Field # Fibers # Field
9-23 JP 589450 0922-02 8.5 100 10 100 -0.16
9-26 JP 589538 0924-01 8.5 100 30 100 -1.12
9-29 JP 589764 925-1 10.5 100 13 100 -0.21

Warning
OK

Original Count Replicate Count R-valuete of Analy Analyst Lab Sample # Field ID#
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Slide ID Date of Analysis # of Fiber # of Field Density (f/mm2) Analyst VR-Value
51 9/23/08 6.5 100 8.28 JP -0.44
A 9/26/08 100.5 24 533.44 JP 0.07
E 9/29/08 96.5 100 122.93 JP 0.26

#DIV/0! JP Warning
#DIV/0! JP OK
#DIV/0! JP
#DIV/0! JP
#DIV/0! JP
#DIV/0! JP
#DIV/0! JP
#DIV/0! JP
#DIV/0! JP
#DIV/0! JP
#DIV/0! JP
#DIV/0! JP
#DIV/0! JP
#DIV/0! JP
#DIV/0! JP
#DIV/0! JP
#DIV/0! JP
#DIV/0! JP
#DIV/0! JP
#DIV/0! JP
#DIV/0! JP
#DIV/0! JP
#DIV/0! JP
#DIV/0! JP
#DIV/0! JP
#DIV/0! JP
#DIV/0! JP
#DIV/0! JP
#DIV/0! JP
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and Muffle Furnace (1) 

 
In Supporting Finding #3 
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Document of EFA Determination for 
Funnel Filters 

 
In Supporting Finding #4 
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Clarification of Dilution Series on Lab 
Prep Sheet 

 
In Supporting Finding #5 
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Partial Historical Magnification 
Calibration Data for TEM 

 
In Supporting Finding #6 
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MagCal

Magnification & Spot Size Calculations 
Monthly

Lab: BATTA Scope # :

11/11/08

12/11/08

11/11/08

12/11/08

Magnification Calibration (On Film) at 20,000 X
JEOL 100CX II

Average Percent from Pecent from
Date Done Date Next Due Neg. # Lines mm Standard Target Actual to Date Average Target

8/7/2007 11/5/2007 Archive 10 87.5 2160 19000 18900 18900 0.00% -0.53% 8/7/2007 18900 0.00% 10.0 7.40% 1.09 -0.93%
9/10/2007 12/9/2007 Archive 10 88 2160 19000 19008 18954 0.28% 0.04% 9/10/2007 19008 0.28% 10.0 7.40% 1.09 -0.93%
10/18/2007 1/16/2008 Archive 10 88 2160 19000 19008 18972 0.19% 0.04% 10/18/2007 19008 0.19% 10.0 7.40% 1.08 -0.01%
11/13/2007 2/11/2008 Archive 10 88 2160 19000 19008 18981 0.14% 0.04% 11/13/2007 19008 0.14% 10.0 7.40% 1.08 -0.01%
12/6/2007 3/5/2008 Archive 10 88 2160 19000 19008 18986 0.11% 0.04% 12/6/2007 19008 0.11% 10.0 7.40% 1.09 -0.93%
1/18/2008 4/17/2008 Archive 10 89 2160 19000 19224 19026 1.03% 1.18% 1/18/2008 19224 1.03% 10.0 7.40% 1.08 -0.01%
2/8/2008 5/8/2008 Archive 10 89 2160 19000 19224 19054 0.88% 1.18% 2/8/2008 19224 0.88% 10.0 7.40% 1.06 1.84%
3/24/2008 6/22/2008 Archive 10 88 2160 19000 19008 19049 -0.21% 0.04% 3/24/2008 19008 -0.21% 10.0 7.40% 1.07 0.92%
4/7/2008 7/6/2008 Archive 9 79 2160 19000 18960 19039 -0.41% -0.21% 4/7/2008 18960 -0.41% 9.0 16.66% 1.1 -1.86%
5/14/2008 8/12/2008 Archive 10 87.5 2160 19000 18900 19025 -0.66% -0.53% 5/14/2008 18900 -0.66% 10.0 7.40% 1.08 -0.01%
6/5/2008 9/3/2008 Archive 10 88 2160 19000 19008 19023 -0.08% 0.04% 6/5/2008 19008 -0.08% 10.0 7.40% 1.09 -0.93%
7/8/2008 10/6/2008 Archive 11 96 2160 19000 18851 19009 -0.84% -0.78% 7/8/2008 18851 -0.84% 11.0 -1.86% 1.09 -0.93%
8/11/2008 11/9/2008 Archive 10 87.5 2160 19000 18900 19001 -0.53% -0.53% 8/11/2008 18900 -0.53% 10.0 7.40% 1.08 -0.01%
9/5/2008 12/4/2008 Archive 10 87.5 2160 19000 18900 18993 -0.49% -0.53% 9/5/2008 18900 -0.49% 10.0 7.40% 1.08 -0.01%

10/15/2008 1/13/2009 Archive 10 87 2160 19000 18792 18980 -1.00% -1.09% 10/15/2008 18792 -1.00% 10.0 7.40% 1.09 -0.93%
11/11/2008 2/9/2009 Archive 10 86 2160 19000 18576 18955 -2.04% -2.23% 11/11/2008 18576 -2.04% 10.0 7.40% 1.08 -0.01%
4/10/2007 7/9/2007 Archive 10 87.5 2160 19000 18900 18951 -0.27% -0.53% 4/10/2007 18900 -0.27% 10.0 7.40% 1.08 -0.01%
5/7/2007 8/5/2007 Archive 10 88 2160 19000 19008 18955 0.28% 0.04% 5/7/2007 19008 0.28% 10.0 7.40% 1.09 -0.93%
6/14/2007 9/12/2007 Archive 10 87 2160 19000 18792 18946 -0.82% -1.09% 6/14/2007 18792 -0.82% 10.0 7.40% 1.09 -0.93%
7/17/2007 10/15/2007 Archive 9 79 2160 19000 18960 18947 0.07% -0.21% 7/17/2007 18960 0.07% 9.0 16.66% 1.07 0.92%

IMPORTANT INFORMATION !!

RECORD ACTUAL SIZE OR DIAMETER OF 0.5 AND 5 MICRON ON

# of Lines % from Target

PASS / FAIL Criteria: For Magnification -No more than 5% variation from the mean.  For 
Spot Size - Must be ≤250 nm

Magnification

Frequency:

Date of last 20,000x Mag Cal

Date Next Due

Date of last 10,000x Mag Cal

JEOL 100CX II

These Calibrations are performed on a Quarterly Basis.

Date Next Due

On-screen Measurement

5 µm aid 0.5 µm aid

# of Lines % from Target
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Return
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Screen
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SCREEN MEASURING AIDES

0.5 Micron Aid 5 Micron Aid

7.60 mm 76.00 mm

Magnification Calibration (On Screen) at 20,000 X
JEOL 100CX II

Average Percent from Pecent from
Date Done Date Next Due Neg. # Lines Standard Target Actual to Date Average Target

8/7/2007 11/5/2007 screen 10.4 76.0 2160 19000 15785 15785 0.00% -16.92% 8/7/2007 15784.6154 0.00%
9/10/2007 12/9/2007 screen 10.5 76.0 2160 19000 15634 15709 -0.48% -17.71% 9/10/2007 15634.2857 -0.48%
10/18/2007 1/16/2008 screen 10.4 76.0 2160 19000 15785 15735 0.32% -16.92% 10/18/2007 15784.6154 0.32%
11/13/2007 2/11/2008 screen 10.4 76.0 2160 19000 15785 15747 0.24% -16.92% 11/13/2007 15784.6154 0.24%
12/6/2007 3/5/2008 screen 10.4 76.0 2160 19000 15785 15755 0.19% -16.92% 12/6/2007 15784.6154 0.19%
1/18/2008 4/17/2008 screen 10.5 76.0 2160 19000 15634 15735 -0.64% -17.71% 1/18/2008 15634.2857 -0.64%
2/8/2008 5/8/2008 screen 10.7 76.0 2160 19000 15342 15678 -2.19% -19.25% 2/8/2008 15342.0561 -2.19%
3/24/2008 6/22/2008 screen 10.7 76.0 2160 19000 15342 15636 -1.92% -19.25% 3/24/2008 15342.0561 -1.92%
4/7/2008 7/6/2008 screen 10.6 76.0 2160 19000 15487 15620 -0.86% -18.49% 4/7/2008 15486.7925 -0.86%
5/14/2008 8/12/2008 screen 10.5 76.0 2160 19000 15634 15621 0.08% -17.71% 5/14/2008 15634.2857 0.08%
6/5/2008 9/3/2008 screen 10.7 76.0 2160 19000 15342 15596 -1.65% -19.25% 6/5/2008 15342.0561 -1.65%
7/8/2008 10/6/2008 screen 10.7 76.0 2160 19000 15342 15575 -1.52% -19.25% 7/8/2008 15342.0561 -1.52%
8/11/2008 11/9/2008 screen 10.5 76.0 2160 19000 15634 15579 0.35% -17.71% 8/11/2008 15634.2857 0.35%
9/5/2008 12/4/2008 screen 10.5 76.0 2160 19000 15634 15583 0.33% -17.71% 9/5/2008 15634.2857 0.33%

10/15/2008 1/13/2009 screen 10.5 76.0 2160 19000 15634 15587 0.30% -17.71% 10/15/2008 15634.2857 0.30%
11/11/2008 2/9/2009 screen 10.4 76.0 2160 19000 15785 15599 1.18% -16.92% 11/11/2008 15784.6154 1.18%
4/10/2007 7/9/2007 screen 10.8 76.0 2160 19000 15200 15576 -2.47% -20.00% 4/10/2007 15200.0000 -2.47%
5/7/2007 8/5/2007 screen 10.8 76.0 2160 19000 15200 15555 -2.33% -20.00% 5/7/2007 15200.0000 -2.33%
6/14/2007 9/12/2007 screen 10.5 76.0 2160 19000 15634 15559 0.48% -17.71% 6/14/2007 15634.2857 0.48%
7/17/2007 10/15/2007 screen 10.7 76.0 2160 19000 15342 15548 -1.34% -19.25% 7/17/2007 15342.0561 -1.34%

Magnification Calibration (on Film) at 10,000 X
JEOL 100CX II

Average Percent from Pecent from
Date Done Date Next Due Neg. # Lines mm Standard Target Actual to Date Average Target

8/7/2007 11/5/2007 Archive 13 60 2160 10000 9969 9969 0.00% -0.31% 8/7/2007 9969 0.00%
9/10/2007 12/9/2007 Archive 17 80 2160 10000 10165 10067 0.96% 1.65% 9/10/2007 10165 0.96%
10/18/2007 1/16/2008 Archive 18 84 2160 10000 10080 10071 0.09% 0.80% 10/18/2007 10080 0.09%
11/13/2007 2/11/2008 Archive 15 68 2160 10000 9792 10001 -2.14% -2.08% 11/13/2007 9792 -2.14%
12/6/2007 3/5/2008 Archive 15 69 2160 10000 9936 9988 -0.53% -0.64% 12/6/2007 9936 -0.53%
1/18/2008 4/17/2008 Archive 17 79 2160 10000 10038 9997 0.41% 0.38% 1/18/2008 10038 0.41%
2/8/2008 5/8/2008 Archive 17 79 2160 10000 10038 10002 0.35% 0.38% 2/8/2008 10038 0.35%
3/24/2008 6/22/2008 Archive 17 79 2160 10000 10038 10007 0.31% 0.38% 3/24/2008 10038 0.31%
4/7/2008 7/6/2008 Archive 18 83 2160 10000 9960 10002 -0.42% -0.40% 4/7/2008 9960 -0.42%
5/14/2008 8/12/2008 Archive 22 100 2160 10000 9818 9983 -1.68% -1.82% 5/14/2008 9818 -1.68%
6/5/2008 9/3/2008 Archive 18 83 2160 10000 9960 9981 -0.21% -0.40% 6/5/2008 9960 -0.21%
7/8/2008 10/6/2008 Archive 20 91 2160 10000 9828 9968 -1.43% -1.72% 7/8/2008 9828 -1.43%
8/11/2008 11/9/2008 Archive 21 96 2160 10000 9874 9961 -0.88% -1.26% 8/11/2008 9874 -0.88%
9/5/2008 12/4/2008 Archive 22 100 2160 10000 9818 9951 -1.35% -1.82% 9/5/2008 9818 -1.35%

10/15/2008 1/13/2009 Archive 20 89 2160 10000 9612 9928 -3.29% -3.88% 10/15/2008 9612 -3.29%
11/11/2008 2/9/2009 Archive 20 89 2160 10000 9612 9909 -3.09% -3.88% 11/11/2008 9612 -3.09%
4/10/2007 7/9/2007 Archive 18 84 2160 10000 10080 9919 1.60% 0.80% 4/10/2007 10080 1.60%
5/7/2007 8/5/2007 Archive 18 83 2160 10000 9960 9921 0.39% -0.40% 5/7/2007 9960 0.39%
6/14/2007 9/12/2007 Archive 17 79 2160 10000 10038 9927 1.10% 0.38% 6/14/2007 10038 1.10%
7/17/2007 10/15/2007 Archive 13 59 2160 10000 9803 9921 -1.20% -1.97% 7/17/2007 9803 -1.20%

Magnification Calibration (On Screen) at 10,000 X

Average Percent from Pecent from
Date Done Date Next Due Neg. # Lines Standard Target Actual to Date Average Target JEOL 100CX II

8/7/2007 11/5/2007 screen 20.3 76.0 2160 10000 8087 8087 0.00% -19.13% 8/7/2007 8086.6995 0.00%
9/10/2007 12/9/2007 screen 20.0 76.0 2160 10000 8208 8147 0.74% -17.92% 9/10/2007 8208.0000 0.74%
10/18/2007 1/16/2008 screen 20.3 76.0 2160 10000 8087 8127 -0.50% -19.13% 10/18/2007 8086.6995 -0.50%
11/13/2007 2/11/2008 screen 20.7 76.0 2160 10000 7930 8078 -1.86% -20.70% 11/13/2007 7930.4348 -1.86%
12/6/2007 3/5/2008 screen 20.8 76.0 2160 10000 7892 8041 -1.88% -21.08% 12/6/2007 7892.3077 -1.88%
1/18/2008 4/17/2008 screen 20.7 76.0 2160 10000 7930 8022 -1.16% -20.70% 1/18/2008 7930.4348 -1.16%
2/8/2008 5/8/2008 screen 20.0 76.0 2160 10000 8208 8049 1.94% -17.92% 2/8/2008 8208.0000 1.94%
3/24/2008 6/22/2008 screen 20.0 76.0 2160 10000 8208 8069 1.70% -17.92% 3/24/2008 8208.0000 1.70%
4/7/2008 7/6/2008 screen 20.5 76.0 2160 10000 8008 8062 -0.68% -19.92% 4/7/2008 8007.8049 -0.68%
5/14/2008 8/12/2008 screen 20.5 76.0 2160 10000 8008 8057 -0.61% -19.92% 5/14/2008 8007.8049 -0.61%
6/5/2008 9/3/2008 screen 20.4 76.0 2160 10000 8047 8056 -0.11% -19.53% 6/5/2008 8047.0588 -0.11%
7/8/2008 10/6/2008 screen 20.4 76.0 2160 10000 8047 8055 -0.10% -19.53% 7/8/2008 8047.0588 -0.10%

Magnification

Magnification

MagnificationLarge Circle Diameter
(actual mm)

Large Circle Diameter 
(actual mm)

<-- Date of damaged replica
No actions were taken 
since the error is within 5% 
range.   Purchasing of a 
new grafting  replica for cal 
is under way.
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MagCal

8/11/2008 11/9/2008 screen 20.5 76.0 2160 10000 8008 8051 -0.54% -19.92% 8/11/2008 8007.8049 -0.54%
9/5/2008 12/4/2008 screen 20.6 76.0 2160 10000 7969 8046 -0.96% -20.31% 9/5/2008 7968.9320 -0.96%

10/15/2008 1/13/2009 screen 20.3 76.0 2160 10000 8087 8048 0.48% -19.13% 10/15/2008 8086.6995 0.48%
11/11/2008 2/9/2009 screen 20.6 76.0 2160 10000 7969 8043 -0.93% -20.31% 11/11/2008 7968.9320 -0.93%
4/10/2007 7/9/2007 screen 20.0 76.0 2160 10000 8208 8053 1.89% -17.92% 4/10/2007 8208.0000 1.89%
5/7/2007 8/5/2007 screen 20.3 76.0 2160 10000 8087 8055 0.39% -19.13% 5/7/2007 8086.6995 0.39%
6/14/2007 9/12/2007 screen 20.5 76.0 2160 10000 8008 8052 -0.56% -19.92% 6/14/2007 8007.8049 -0.56%
7/17/2007 10/15/2007 screen 20.5 76.0 2160 10000 8008 8050 -0.53% -19.92% 7/17/2007 8007.8049 -0.53%

1) Take a picture of spot size used for Chemistry (spot 3)
2)  Measure diameter of spot on negative
3)  Record data in shaded area below

Calculated Meas. Spot Maximum Calculated Average
Mag at Diameter Spot Size Spot Size Spot Size % from % from PASS /

Date Neg. # 20K X (mm) (nm) (nm) To Date Average Target FAIL
8/7/2007 See file 18900 3 250 158.73 158.73 0.00% -36.51% PASS
9/10/2007 See file 19008 3 250 157.83 158.28 -0.29% -36.87% PASS
10/18/2007 See file 19008 3 250 157.83 158.13 -0.19% -36.87% PASS
11/13/2007 See file 19008 3 250 157.83 158.05 -0.14% -36.87% PASS
12/6/2007 See file 19008 3 250 157.83 158.01 -0.11% -36.87% PASS
1/18/2008 See file 19224 3 250 156.05 157.68 -1.04% -37.58% PASS
2/8/2008 See file 19224 3 250 156.05 157.45 -0.89% -37.58% PASS
3/24/2008 See file 19008 3 250 157.83 157.50 0.21% -36.87% PASS
4/7/2008 See file 18960 3 250 158.23 157.58 0.41% -36.71% PASS
5/14/2008 See file 18900 3 250 158.73 157.69 0.65% -36.51% PASS
6/5/2008 See file 19008 3 250 157.83 157.71 0.08% -36.87% PASS
7/8/2008 See file 18851 3 250 159.14 157.83 0.83% -36.34% PASS
8/11/2008 See file 18900 3 250 158.73 157.90 0.53% -36.51% PASS
9/5/2008 See file 80025 3 250 37.49 149.29 -298.24% -85.00% PASS

10/15/2008 See file 18792 3.5 250 186.25 151.76 18.52% -25.50% PASS
11/11/2008 See file 18576 3.5 250 188.42 154.05 18.24% -24.63% PASS
4/10/2007 See file 18900 3 250 158.73 154.32 2.78% -36.51% PASS
5/7/2007 See file 19008 3 250 157.83 154.52 2.10% -36.87% PASS
6/14/2007 See file 18792 3 250 159.64 154.79 3.04% -36.14% PASS
7/17/2007 See file 18960 3 250 158.23 154.96 2.06% -36.71% PASS

Monthly Spot Size Measurement
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Magnification Deviation- 20,000X (On Screen)
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Corrected Section VII-XIII to Reflect 
Monthly Schedule for TEM 
Magnification Calibration 

 
In Supporting Finding #6 
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Training Checklist for SRC-Libby-03 
Rev. 2 Analysis 

 
In Supporting Finding #7 
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Monthly Oil Calibration Sheets 
 

In Supporting Finding #8
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Attachment #11 
 

Real-time Check System for PLM Daily 
Ref and Duplicate Analysis 

 
In Supporting Finding #9 
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PLM Daily Reference Analysis

Asbestos ID Visual % Type Error R-value Asbestos ID Visual % Type Error R-Value
0 11/1/2008
0 11/2/2008

8 8 2 8 Pass 0-Pass 0.00 11/3/2008
REF-017 0.2 3 0.2 Pass 0-Pass 0.00 11/4/2008 Libby Ref

14 30 1 30 Pass -0.1-Pass -0.15 11/5/2008
REF-019 1 3 1 Pass 0-Pass 0.00 11/6/2008 Libby Ref

6 13 2 10 Pass 0.22-Pass 5 3 Pass 0-Pass 0.17 11/7/2008
0 11/8/2008
0 11/9/2008

4 10 1 2 Pass 0.58-Pass 2 8 Pass -0.2-Pass -0.10 11/10/2008
REF-017 0.2 3 0.2 Pass 0-Pass 0.00 11/11/2008 Libby Ref

1 8 1 4 Pass -0.2-Pass 2 4 Pass 0-Pass -0.12 11/12/2008
0 11/13/2008
0 11/14/2008
0 11/15/2008
0 11/16/2008
0 11/17/2008
0 11/18/2008
0 11/19/2008
0 11/20/2008
0 11/21/2008
0 11/22/2008
0 11/23/2008
0 11/24/2008
0 11/25/2008
0 11/26/2008
0 11/27/2008
0 11/28/2008
0 11/29/2008
0 11/30/2008
0 12/1/2008

PT/pt: Point Count
Note:

Total % Asbestos Type 2 CommentsAsbestos Type 1

Otherwise noted in the comment, 

Analyst: A. Keyvanfar

Overall R-
value

DateRef #

QA Check
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Year 2008 Internal Audit Document 
 

In Supporting Finding #10 
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EXECUTIVE SUMMARY 
 
An asbestos on-site laboratory audit was performed at EMSL Analytical, Inc. in Indianapolis, IN 
on August 12-13, 2008 in support of the Libby Asbestos Site and Libby Action Plan (LAP).  
Areas assessed included facilities, equipment, personnel, and documentation as related to the 
laboratory’s capability to process samples for asbestos testing in accordance with Libby-specific 
requirements for Libby Amphibole (LA) analysis and quality assurance. 
 
The audit revealed the laboratory facility to be secure, clean, and well organized, with sufficient 
space to receive, process, prepare, and analyze bulk and air samples by Phase Contrast 
Microscopy (PCM), Transmission Electron Microscopy (TEM), Polarized Light Microscopy 
(PLM), and Scanning Electron Microscopy (SEM) methodologies.  The laboratory has two 
phase contrast microscopes, two transmission electron microscopes, five polarized light 
microscope stations, and one scanning electron microscope.  Regarding personnel, the 
laboratory has experienced analysts that appear to be capable of processing samples as 
described in the Libby-specific guidance documents once given the necessary training. 
 
There were twelve (12) findings identified during the laboratory evaluation.  Areas of concern 
include the availability of written procedures for the distribution of samples, prepared samples, 
and deliverables between the EMSL laboratory in Westmont, NJ and EPA-approved EMSL 
branch laboratories, including the one in Indianapolis, IN.  Although written procedures for this 
process are not currently available to laboratory personnel, draft procedures have been 
submitted by EMSL in response to the on-site audits of their branch laboratories in Minneapolis, 
MN, Beltsville, MD, and South Pasadena, CA (LA Testing) and are currently being reviewed.  
Other areas of concern identified during the evaluation included the K-factor and Al-Cu 
calibrations for the TEM EDXA system, and the need for Libby-specific training prior to receiving 
samples for PLM analyses. 
 
The laboratory technicians and analysts demonstrated both proficiency and professionalism 
throughout the audit process, readily answering all questions posed by the audit team.  
Laboratory management was similarly responsive to the questions from audit team members. 
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LABORATORY INFORMATION AND AUDIT SCOPE 
 
This report summarizes the findings of an asbestos on-site laboratory audit of EMSL Analytical, 
Inc. in Indianapolis, IN conducted on August 12-13, 2008.  The audit was conducted in support 
of the US Environmental Protection Agency (USEPA) Libby Action Plan (LAP) and involved an 
evaluation of the laboratory’s ability to process samples and data in accordance with the 
provided Libby-specific guidance documents.  Shaw Environmental, Inc. Quality Assurance 
Technical Support (QATS) staff participation in the on-site audit and subsequent preparation of 
this report was performed under Technical Direction No. 1, Sub-task 3, Task 2 of Task Order 
(TO) 2019 under QATS Contract EP-W-06-005. 
 
Detailed information regarding the subject laboratory is as follows: 
 
 

Date of On-site: August 12-13, 2008 
 

Laboratory: EMSL Analytical, Inc. 
2001 East 52nd Street 
Indianapolis, IN 46205 
317.803.2997 

 
Regional Manager: Richard Harding 

 
Audit Team 

 
US EPA: Jodie Powell, USEPA Region 8, Project Officer 

 
Shaw QATS: Michael P. Lenkauskas, CQA, Lead Auditor 

 
 
The audit team, comprised of USEPA Region 8 and Shaw Environmental, Inc. QATS personnel, 
performed the technical and evidentiary aspects of the on-site audit.  The technical part of the 
audit involved an evaluation of the Contractor’s facilities, personnel, and capabilities to process 
samples and data as described in the Libby-specific guidance documents.  Processes evaluated 
included sample receipt, sample storage, sample tracking, sample preparation, sample analysis, 
data review, and data package assembly.  Laboratory instrumentation and equipment were 
inspected to ensure proper maintenance and calibration, and laboratory personnel were 
interviewed to determine proficiency in their assigned responsibilities.  Specific instrumentation 
and areas inspected included Phase Contrast Microscopy (PCM), Transmission Electron 
Microscopy (TEM), Polarized Light Microscopy (PLM), and Scanning Electron Microscopy 
(SEM) as well as the laboratory’s ability to provide the required electronic data deliverable 
(EDD). 
 
The evidentiary part of the evaluation involved an assessment of laboratory documentation for 
accuracy, completeness, and defensibility.  The laboratory’s Quality Assurance Manual (QAM) 
and standard operating procedures (SOPs) were assessed for availability and accuracy to 
observed procedures.  In addition, instrument calibration and maintenance logbooks were 
reviewed for completeness, traceability, and accuracy.  During the course of the audit, the LAP–
specific checklist, Libby Site and Libby Action Plan – Specific Asbestos Laboratory On-site Audit 
Checklist, and a separate SEM checklist, Libby Site and LAP-Specific Asbestos Laboratory 
Checklist Appendix for SEM, were completed by the QATS audit team.  These checklists are 
provided as attachments to this report. 
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AUDIT FINDINGS 

 
Project Management 

 
All samples from Libby operable units are initially shipped to the EMSL laboratory in Westmont, 
NJ, where they are processed by the Special Projects Team.  Samples received for TEM 
analysis are prepared to slides using the applicable direct or indirect techniques and either 
prepared to TEM grids and analyzed, or the prepared slides are shipped to an EPA-approved 
EMSL branch laboratory for TEM analysis.  If the samples are received for PLM analysis, they 
are either prepared and analyzed in Westmont, NJ or transferred to an EPA-approved EMSL 
branch laboratory.  In addition to processing and sometimes partially preparing samples, the 
Special Projects Team also provides EMSL login-specific requirements and the necessary 
project-specific worksheets.  While no Libby samples have yet to be sent to the EMSL-
Indianapolis branch, the Project Management area was evaluated should the laboratory be used 
in the future. 
 
1. Although the laboratory has adequate systems to track the activities (i.e., preparation, 

analysis, reporting, and archiving) and progress of samples received directly from the 
field and logged into the LIMS for the Indianapolis location, written procedures for the 
tracking of samples and prepared samples originating from the EMSL laboratory in 
Westmont, NJ and transferred to Indianapolis for further preparation, analysis, and 
reporting are not available.  Other project-specific written procedures not available 
include the archiving of samples and prepared samples (i.e., TEM grids), the transfer of 
hardcopy and electronic deliverables, the assignment of the necessary quality control 
analysis, and the preparation and transfer of re-preparations for TEM analysis.  Refer to 
Checklist Nos. 3.2, 3.3, 3.4, and 4.6.1. 

 
Recommended Corrective Action – Develop written procedures for the tracking and 
archiving of samples originally received and/or processed in Westmont, NJ, and later 
sent to this facility for additional preparation, analysis, and reporting. 

 
Note:  The audit team is aware that EMSL has provided a draft of the recommended 
written procedure in their response to the on-site audit conducted March 18-19, 2008 at 
their Minneapolis branch laboratory.  These procedures which could apply to other 
branches, such as EMSL-IN, are currently under review by EPA. 

 
2. The Libby project-specific guidance documents (i.e., SOPs and Modifications to 

Laboratory Activities) were not available to laboratory personnel at the time of the on-site 
audit.  Controlled sets of these documents and other reference materials (i.e., PLM 
standards) are provided by Camp Dresser and McKee (CDM) to participating 
laboratories during the mentoring program.  The CDM Laboratory Coordinator indicated 
during the on-site audit debriefing that a controlled copy of the specified guidance 
documents had been shipped to the Indianapolis facility for receipt the week of the audit.  
Refer to Checklist Nos. 4.7.1, 5.8.1, 6.7.1.1, 6.8.1, 6.15.1, 7.6.2.2, 7.14.1, 8.3.2, 8.12.1, 
10.3.3.2.1; and Attachment 3 SEM Checklist Nos. A.1.3.1.1 and A.1.11.1. 

 
Recommended Corrective Action – Notify EPA when the necessary guidance 
documents and other reference materials have been received from CDM. 
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Sample Receipt, Log-in, Storage, and Chain-of-Custody 
 
Although the Indianapolis laboratory has not yet received any Libby samples to date, an 
evaluation of the procedures for receiving and processing both samples and prepared samples 
was performed by the audit team.  The evaluation revealed that the laboratory has adequate 
space, equipment, and personnel to process samples, including a HEPA-hood for handling 
suspect samples.  The Sample Custodian (SC) demonstrated both proficiency and 
professionalism during the audit process, clearly describing her duties with respect to sample 
processing and distribution.  There were no findings identified by the audit team in this area of 
the laboratory. 
 
Fiber Analysis by Phase Contrast Microscopy (PCM) 
 
Phase Contrast Microscopy analyses for samples from Libby operable units usually require a 
short turn-around-time and are therefore typically analyzed at the EMSL Laboratory in Libby, 
MT.  However, an evaluation of this area was performed should there be a future need to 
perform this analysis at the EMSL Laboratory in Indianapolis, IN or other EPA-approved branch 
laboratories.  The analyst demonstrated both proficiency and professionalism during the audit 
process, clearly describing her duties to the audit team with respect to instrument maintenance 
and calibration, sample preparation, sample analysis, and documentation.  The following 
findings were made concerning the analysis of the daily reference slide, instrument 
identification, and waste disposal: 
 
3. Although each PCM analyst analyzes a daily reference slide prior to analyzing client 

samples, the results of the analyses are recorded on a form which includes the nominal 
value and the upper and lower control limits of the slide analyzed and is therefore not 
blind to the analyst.  The requirements for the analysis and evaluation of the daily 
reference slide analysis are described in Section 14.3.2 of the laboratory’s NIOSH 7400 
SOP and Section 11 of NIOSH Method 7400, Issue 2.  Copies of Sections 14.3.2 and 11 
are provided as enclosures.  Refer to Checklist No. 5.7.1 and Enclosures 3A-3C. 

 
Recommended Corrective Action – Ensure that nominal values and upper and lower 
control limits of daily reference slides are unknown to the analyst. 

 
Note:  The laboratory is in the process of developing an Excel spreadsheet that will be 
available to each PCM analyst to enter daily reference slide results and receive either a 
“pass” or “fail.” 

 
4. Waste generated during the preparation of PCM slides is disposed of directly into a 

general trash can and not to a waste receptacle within the fume hood where slides are 
prepared.  This procedure increases the potential for the release of toxic substances into 
the laboratory that could cause laboratory contamination or exposure to laboratory 
personnel.  The requirements that prudent measures be taken to prevent any possible 
airborne asbestos fiber release from occurring during sample handling and those for 
waste management are described in Sections 4.1.1 and 15.2 of the laboratory’s NIOSH 
7400 SOP.  Copies of Sections 4.1.1 and 15.2 of the laboratory SOP are provided as 
enclosures.  Refer to Checklist No. 5.2 and Enclosures 4A-4B. 

 
Recommended Corrective Action – In order to minimize the potential release of toxic 
substances which can cause laboratory contamination and personnel exposure, ensure 
that all laboratory waste is disposed of in a proper manner.  Note that a waste 
receptacle was placed in the hood within hours of the observation.  No additional 
corrective action is necessary. 
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5. Although instrument-specific calibration and quality control logbooks are available for 
each of the two phase contrast microscopes used for PCM analysis, the microscopes 
are not labeled with identification numbers and therefore not traceable to the associated 
logbooks.  The requirement for analytical equipment/instrument maintenance is 
described in Section 9.0 of the laboratory’s QAM.  A copy of Section 9.0 of the 
laboratory’s QAM is provided as an enclosure.  Refer to Checklist No. 5.4.4 and 
Enclosures 5A-5B. 

 
Recommended Corrective Action – Ensure that the information recorded in 
instrument-specific logbooks can be accurately traced to the applicable instrumentation 
and equipment.  Note that both of the phase contrast microscopes were labeled 
within hours of the observation.  No additional corrective action is necessary. 

 
Sample Preparation for Analysis by Transmission Electron Microscopy (TEM) 
 
As previously mentioned, all Libby samples will be received by the EMSL laboratory in 
Westmont, NJ where they will be processed prior to distribution to EPA-approved EMSL branch 
laboratories for final preparation and analysis.  In addition to performing an evaluation of the 
EMSL-IN laboratory’s direct preparation techniques for final TEM grid preparation, the audit 
team evaluated the laboratory’s capabilities for preparing TEM grids from various sample 
matrices.  The audit team found the TEM preparation area to be clean and organized with 
adequate equipment to prepare various sample matrices using the appropriate indirect and 
direct preparation techniques.  The sample preparation technician interviewed during the 
evaluation demonstrated both proficiency and professionalism during the audit process, clearly 
describing his duties with respect to the preparation of samples, instrument calibration, and 
documentation.  The following observations were made concerning instrument calibration and 
documentation: 
 
6. The laboratory uses disposable funnels to prepare secondary filters during the indirect 

samples transfer procedure.  However, the measurements taken to determine the 
Effective Filtration Area (EFA) of the funnels, which is used to calculate the 
concentration/loading of fibers on the secondary filters and subsequent final 
concentration of the samples, are not available.  In order to ensure the consistency of 
the EFA, measurements should be maintained for each vendor part or lot number.  The 
requirement to calculate the EFA of all filtration apparatus prior to first use, and to store 
this information in the laboratory files for future use is described in Section A.12.3.12 of 
the laboratory’s QAM.  A copy of Section A.12.3.12 of the laboratory’s QAM is provided 
as an enclosure.  Refer to Checklist Nos. 6.7.3.3 and 6.8.4.2 and Enclosure 6. 

 
Recommended Corrective Action – Ensure that an EFA is calculated for all filtration 
apparatus prior to first use, and that this information is recorded and stored in the 
laboratory for future reference. 

 
7. The drying oven is neither calibrated nor has instrument-specific logbooks to record 

calibration and maintenance activities.  The drying oven may be needed to dry Libby 
samples and prepared samples at specified temperature ranges.  Drying temperature 
requirements of 40 - 60º Celsius are described in project-specific SOPs (i.e., SOP EPA-
Libby-10).  A copy of Section 4.1 of SOP EPA-Libby-10 is provided as an enclosure.  
Refer to Checklist No. 6.4.1.1 and Enclosure 7. 

 
Recommended Corrective Action – Ensure that all ovens used to dry samples and 
prepared samples have been calibrated to achieve accurate drying temperatures, and 
that they have instrument-specific logbooks to record calibration and maintenance 
activities. 
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Asbestos Analysis by Transmission Electron Microscopy (TEM) 
 
The evaluation of the TEM area included a determination of the laboratory’s ability to analyze 
TEM grids and record observations as described in the available Libby-specific guidance 
documents; a review of instrument maintenance and calibration records; the availability of 
reference materials, including Libby amphibole (LA) and the BIR-1G reference standards; and a 
determination of the TEM analyst’s experience and proficiency.  The audit team found the 
instruments to be well-maintained, calibrated, and the supporting documentation accurate.  The 
TEM analyst interviewed during the evaluation demonstrated a good understanding of the 
expectations for identifying and recording structures as described in the applicable guidance 
documents and answered all questions posed by the audit team in a professional manner.  The 
audit team was in agreement that, provided the necessary project-specific requirements are 
made available through the described project summaries, the TEM analyst possesses both the 
knowledge and experience to meet project expectations.  The following observations were 
made concerning instrument calibration and documentation: 
 
8. The Energy Dispersive X-ray Analyzer (EDXA) is checked monthly by Copper (Cu) and 

Aluminum (Al) peak center line measuring, and not daily as described in the laboratory’s 
QAM.  The requirement to perform daily EDXA Cu and Al peak line measuring is 
described in Section A.12.3.8 of the Laboratory’s QAM.  Copies of Section 12.3.8 of the 
laboratory’s QAM and two Daily TEM Calibration Sheets are provided as enclosures.  
Refer to Checklist No. 7.5.5.1 and Enclosures 8A-8D. 

 
Recommended Corrective Action – Ensure that EDXA systems are checked daily by 
Cu and Al peak center line measuring as described in the laboratory’s written 
procedures. 

 
9. The results from the semi-annual EDXA K-factor determinations are currently not within 

the specified acceptance limits or two standard deviation (SD) criteria.  The most recent 
mean K-factor for Al-Si is 0.97, which is outside the acceptance criteria of 1.0 – 1.75, 
and none of the mean K-factors (Mg-Si, Ca-Si, Fe-Si, Mg-Fe, Na-Si and Al-Si) are within 
the criteria of 2 SD < 10% Mean.  This was also an observation in the most recent 
NVLAP audit, which was conducted in July 2007.  The K-factor calibration and 
acceptance limits are described in Section A.12.3.8 of the laboratory’s QAM.  Copies of 
Section A.12.3.8 of the laboratory’s QAM, the most recent K-factor results, and Page 22 
of the most recent NVLAP audit are provided as enclosures.  Refer to Checklist No. 
7.5.5.5 and Enclosures 9A-9D. 

 
Recommended Corrective Action – Perform the necessary EDXA maintenance and/or 
instrument adjustments to achieve K-factor calibrations which meet both the two 
standard deviation and acceptance limits described in the laboratory’s QAM. 

 
10. The TEM magnification, camera constant and beam dose calibrations are performed at 

the correct frequency and recorded, but the identity of the individual(s) performing the 
calibration activities are not listed.  The Excel spreadsheets on which the TEM and 
EDXA calibration data are entered do not have a field to record the identity of the 
individual performing the calibration activity.  A copy of a recent TEM calibration Excel 
spreadsheet is provided as an enclosure.  Refer to Checklist Nos. 7.5.1, 7.5.2, and 7.5.4 
and Enclosure 10. 

 
Recommended Corrective Action – Ensure that the identities of individuals performing 
calibration activities are recorded in a manner which allows traceability to the recorded 
calibration data. 
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Asbestos Analysis by Polarized Light Microscopy (PLM) 
 
The PLM area has five PLM work stations, each equipped with a stereo-microscope, PLM, 
HEPA-hood, refractive index (RI) liquids, and the tools for manipulating samples.  Since the 
laboratory has not yet received Libby samples for PLM analysis, the focus of the evaluation was 
on the laboratory’s capabilities to analyze and report samples according to standard 
methodology and the laboratory’s written procedures.  The audit team found the PLM area to be 
clean and organized, the instrumentation well maintained, and the quality of documentation 
acceptable.  The analyst interviewed during the evaluation demonstrated both proficiency and 
professionalism during the audit process, clearly describing his duties with respect to instrument 
maintenance and calibration, sample preparation, analysis, and documentation.  The following 
finding was made concerning training: 
 
11. Although the laboratory personnel interviewed demonstrated proficiency analyzing bulk 

samples in accordance with standard methodology (i.e., EPA 600 Series), the laboratory 
has not received soil samples from Libby and is not currently familiar with the applicable 
Libby-specific SOPs for the handling, analysis, and reporting requirements.  Refer to 
Checklist No. 10.3.1.2. 

 
Recommended Corrective Action – Prior to the receipt and analysis of Libby soil 
samples by the most recent revisions of the Libby-specific SOPs SRC-Libby-01 and 
SRC-Libby-03, ensure that all applicable PLM analysts have received the necessary 
Libby-specific training and proficiency has been demonstrated. 

 
Scanning Electronic Microscopy (SEM) 
 
The SEM area has one scanning electron microscope with EDXA capabilities and equipped with 
a beryllium window.  Since the laboratory has not received samples for analysis by SEM, there 
has been no urgency to make this area operational.  Routine maintenance would need to be 
performed before the instrument could be properly calibrated and samples analyzed.  In 
addition, there is also a lack of available written procedures and maintenance, calibration, and 
other necessary documentation.  The analyst interviewed demonstrated knowledge of operating 
the SEM system during the audit, clearly describing what his duties would be with respect to 
instrument maintenance and calibration, sample preparation, analysis, and documentation.  The 
following finding was made regarding the readiness of the laboratory to perform analysis by 
SEM: 
 
12. Neither the SEM area nor the available scanning electron microscope is in a state which 

would allow this area to receive samples for preparation and analysis.  Activities that 
need to be completed prior to receiving samples for analysis by SEM include: 

 

• Evaluation and routine maintenance of the scanning electron microscope system to 
determine its operating status and make the necessary adjustments; 

 

• Development of the necessary calibration, maintenance, and other instrument-
specific logbooks; and 

 

• Development of the necessary written procedures, including sample preparation and 
sample analyses. 

 
Refer to Attachment 3 SEM Checklist Nos. A.1.5.1.2, A.1.6.1.1, A.1.6.1.3, A.1.11.2, and 
A.1.12.1. 
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Recommended Corrective Action – Prior to accepting samples for analysis by SEM, 
ensure that the instrument is in proper working condition and that the necessary quality 
systems have been implemented. 

 
Data Management 
 
The Libby sample data reduction, data review, data entry, and data package assembly duties 
will be the responsibility of the Special Projects Team in Westmont, NJ.  This team is 
responsible for processing and reporting the Libby data generated by both EMSL’s Westmont 
Laboratory and other EPA-approved EMSL branch laboratories.  Each branch laboratory, 
including EMSL-IN, will be expected to scan and e-mail results to the Special Projects Team for 
data entry and review.  Although there were no findings concerning the current procedures by 
EMSL-IN laboratory staff to process standard deliverables, refer to Finding No. 1 of this report 
for project-specific concerns regarding data reduction and data package assembly. 
 
Quality Assurance/Quality Control (QA/QC) 
 
The audit team performed a cursory review of recent monthly quality control reports, laboratory 
air monitoring results, non-conformance reports, laboratory certifications, internal audit reports, 
NVLAP audit reports, and the training files of interviewed laboratory personnel.  The audit team 
also reviewed the EMSL QAM and other available written procedures, and interviewed the QC 
Coordinator concerning these documents and other elements of EMSL’s quality program.  The 
available EMSL quality personnel were both professional and cooperative during the audit 
process and demonstrated an understanding of and commitment to the laboratory’s current 
quality system.  There were no findings identified by the audit team in this area of the laboratory. 
 
 
CONCLUSIONS 
 
The on-site evaluation revealed that EMSL Analytical in Indianapolis, IN has sufficient space, 
analytical equipment, and personnel to receive, prepare, and analyze samples in compliance 
with the current Libby-specific guidance documents.  The personnel interviewed appeared to be 
well-trained, experienced, and knowledgeable in the analysis of various matrices for asbestos 
and non-asbestos materials by Phase Contrast Microscopy (PCM), Polarized Light Microscopy 
(PLM), Transmission Electron Microscopy (TEM), and Scanning Electron Microscopy (SEM).  
The work spaces evaluated were clean and well organized, and the documentation reviewed 
was accurate and complete. 
 
A few areas that need to be addressed include the development of project-specific sample and 
data management procedures for the receipt and processing of Libby samples, the calibration of 
the TEM EDXA system, the need for project-specific training for the PLM analysis of Libby soil 
samples, and the readiness of the SEM area to receive and analyze samples. 
 
All laboratory personnel interviewed were cooperative, and readily answered all questions 
posed by the audit team.  The management of the laboratory appeared to be responsive to the 
identified deficiencies. 
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LIBBY SITE-AND LIBBY ACTION PLAN-SPECIFIC ASBESTOS LABORATORY ON-SITE AUDIT CHECKLIST 
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Laboratory: EMSL Analytical, Inc. 
  

    

Address: 2001 East 52
nd

 Street 
  

    

 
Indianapolis, IN 46205 

  

    

Telephone: 1.317.803.2997 
  

    

  
  

    

Laboratory Personnel Contacted  
 

    

Name 
 

Title 

Richard Harding 
 

Regional Manager/TEM Analyst 

Robyn Denton 
 

Corporate Representative 

Susie Braun 
 

Office Manager 

Susan Harding 
 

Microscopist 

Craig Nixon 
 

Microscopist 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

   

Evaluation Team 
  

   

Name 
 

Title 

Jodie Powell 
 

USEPA, Region 8 Project Officer 

Michael P. Lenkauskas, CQA  Shaw E & I (QATS), Lead Auditor 
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1.0 LABORATORY STATUS Yes No Comments 

1.1 Is the laboratory currently receiving samples from Libby Superfund Site 
Operable Units(s)? 

 
 

 
 

 

If “YES,” complete the following table: 

Analysis Matrices Comment 

   

   

   

   

 

 

2.0 LABORATORY SECURITY Yes No Comments 

2.1 Are visitors required to sign in?    

2.2 Are all entrances to the laboratory locked, except the entrance to the 
reception area? 

 
 

 
 

 

 

3.0 PROJECT INITIATION/PROJECT MANAGEMENT Yes No Comments 

3.1 Is there a designated project manager or project management team to 
ensure samples received from Libby OUs are properly processed? 

 
 

 
 

Richard Harding will be the on-
site project manager. 

3.2 Are project-specific requirements and procedures communicated to 
laboratory staff? 

 
 

 
 

Refer to Finding No. 1 of the 
Summary On-site Audit Report. 

3.3 Are modifications to laboratory activities communicated to laboratory staff?   
Refer to Finding No. 1 of the 
Summary On-site Audit Report. 

3.4 Are the resolutions to issues resolved during the weekly laboratory 
conference calls communicated to laboratory staff? 

 
 

 
 

Refer to Finding No. 1 of the 
Summary On-site Audit Report. 

 

4.0 SAMPLE RECEIPT, LOG-IN, STORAGE, & TRACKING Yes No Comments 

4.1 Is the sample receiving area adequate, clean, and orderly?    

4.2 Is the sample receiving area secured against unauthorized personnel?    

Personnel Interviewed 

Name Title Experience 

Susie Braun Office Manager/Sample Coordinator  5 years 

   

Additional comments: 
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4.0 SAMPLE RECEIPT, LOG-IN, STORAGE, & TRACKING Yes No Comments 

4.3 Sample Receipt    

4.3.1 Is there a sample custodian and designated alternate responsible for 
sample receipt and log-in? 

 
 

 
 

 
Susie Braun 

4.3.2 Is the custodian or alternate available to receive and log-in samples at 
any time delivery services are operating? 

 
 

 
 

 

4.3.3 Are sample shipping containers opened in a HEPA hood (as necessary) 
to both minimize personal exposure and safeguard against laboratory 
contamination (explain)? 

 
 

 

 
 

 

 
A HEPA hood is available and 
used as necessary. 

4.3.4 Does the sample custodian verify and record the following when 
inspecting shipments and reviewing documentation: 

 
4.3.4.1 Presence and condition of custody seals? 

 
4.3.4.2 Presence or absence of Chain-of-Custody (COC) records? 

 
4.3.4.3 Presence or absence of air bill sticker(s)? 

 
4.3.4.4 Sample condition? 

 
4.3.4.5 Presence of packaging or packing material which could compromise 

samples (i.e., vermiculite & polystyrene)? 
 

4.3.4.6 Problems/discrepancies between samples, documentation, client 
requests, etc.? 

 
4.3.4.7 Bulk and air samples received separately? 

 
 
 

 
 

 
 

 
 

 
 
 

 
 
 

 
 

 

 
 
 

 
 

 
 

 
 

 
 
 

 
 
 

 
 

 

 

4.3.5 Are (COC) records signed and dated at the time of sample receipt?    

4.3.6 Is a system in place to contact the client in case of absent 
documentation, or discrepancies between COCs, client requests, etc.? 

 
 

 
 

 

4.3.7 Are subsequent resolutions to problems and discrepancies documented?   Documented on COC. 

4.4 Sample Identification    

4.4.1 Are sample receipt identification logbooks, or a LIMS, used to log-in 
samples and assign unique laboratory identification numbers? 

 
4.4.1.1 Does the logbook or logging system serve as a direct cross-

reference between laboratory ID numbers and client ID numbers? 

 
 

 
 

 

 
 

 
 

 

 
LIMS 

4.4.2 When samples are split in the laboratory, is there a method in place to 
assign laboratory numbers to track the sample back to the original 
sample? 

 
 

 

 
 

 

 

Additional comments: 
 
 
 
 
 
 
 
 
 

3019-03202009-2



LIBBY SITE-AND LIBBY ACTION PLAN-SPECIFIC ASBESTOS LABORATORY ON-SITE AUDIT CHECKLIST 
 

USEPA Date(s) of On-site:  August 12-13, 2008 
 

EMSL Indianapolis On-site Audit Checklist_fnl.doc 3 of 31 QATS Form 70-050F075R00, 04-17-2008 

4.0 SAMPLE RECEIPT, LOG-IN, STORAGE, & TRACKING Yes No Comments 

4.5 Sample Storage    

4.5.1 Are storage facilities sufficient?   All samples and prepared 
samples will be archived in 
Westmont, NJ. 

4.5.2 Is the sample storage area secured to prevent entry of unauthorized 
personnel? 

 
 

 
 

 

4.5.3 Does the sample custodian keep storage logbooks?    

4.5.4 Are samples easy to locate from logbook references? NA NA  

4.6 Sample Tracking    

4.6.1 Is a system in place to keep track of samples and prepared samples 
entering and leaving the storage, sample preparation, and analysis 
areas? 

 
 

 

 
 

 

 
Refer to Finding No. 1 of the 
Summary On-site Audit Report. 

4.6.2 Are the retention and/or disposal of unused portions of samples and 
prepared samples documented? 

 
 

 
 

All samples and prepared 
samples will be archived in 
Westmont. 

4.7 Standard Operating Procedures (SOPs)    

4.7.1 Do laboratory personnel have access to current project-specific SOPs, 
laboratory modifications, and other pertinent guidance documents? 

 
 

 
 

Refer to Finding No. 2 of the 
Summary On-site Audit Report. 

4.7.2 Are the applicable laboratory SOPs available and followed by laboratory 
personnel (list)? 

 
 

 
 

 

Document Title Control No. Description 

EMSL QAM Revision IX Section 5.0 

   

   

   

4.8 Document Control: Yes No Comments 

4.8.1 Are all logbooks, notebooks, forms, or other laboratory documents 
legible, accurate, and complete (list)? 

 
 

 
 

 

Document Title Description/Comments 

  

  

  

  

Additional comments  
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5.0 PHASE CONTRAST MICROSCOPY (PCM) Yes No Comments 

5.1 Is the PCM area adequate, clean, and orderly?    

5.2 Are steps taken to prevent the cross-contamination of equipment, supplies, 
and reagents? 

 
 

 
 

Refer to Finding No. 4 of the 
Summary On-site Audit Report. 

Personnel Interviewed 

Name Title Experience 

Susan Harding Microscopist 8 years 

   

5.3 Methods and Libby-Specific Guidance Documents Yes No Comments 

5.3.1 Are the applicable guidance documents available for reference: 
 

5.3.1.1 NIOSH Method 7400 (Issue 2), 1994? 

 
 

 

 
 

 

 

5.3.2 Laboratory Modification LB-000015: 
 

5.3.2.1 Overload rejection criteria of > 25%? 
 

5.3.2.2 If samples are visibly overloaded or contain lose debris, is an 
indirect preparation performed? 

 
5.3.2.3 Is the observance of non-countable long fibers noted? 

 
 

NA 
 
 

NA 
 

NA 

 
 

NA 
 
 

NA 
 

NA 

 
The laboratory has not 
received PCM samples from 
Libby but has been made 
aware of the requirements. 

5.4 Equipment    

5.4.1 Are the microscopes used to analyze samples equipped with the 
following: 

 
5.4.1.1 Positive phase contrast, with green or blue filter? 

 
5.4.1.2 Adjustable field iris? 

 
5.4.1.3 Eyepiece (8 to 10X)? 

 
5.4.1.4 Phase magnification (40 to 45X)?  

 
5.4.1.5 Walton-Beckett Graticule? 

 
5.4.1.6 Stage micrometer with 0.01 mm subdivisions? 

 
 
 

 
 

 
 

 
 

 
 

 
 

 

 
 
 

 
 

 
 

 
 

 
 

 
 

 

 

5.4.2 Are microscope and phase ring alignment checks conducted daily?    

5.4.3 Are resolution checks performed weekly using an HSE/NPL slide?    

5.4.4 Are maintenance and calibration activities recorded in microscope-
specific logbooks? 

 
 

 
 

Refer to Finding No. 5 of the 
Summary On-site Audit Report. 

5.5 Sample Preparation    

5.5.1 Are filters prepared as described in the applicable method(s)?    

Additional comments: 
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5.0 PHASE CONTRAST MICROSCOPY (PCM) Yes No Comments 

5.6 Sample Analysis    

5.6.1 Are the appropriate counting rules used (A or B)?    

5.6.2 How are the fields and fibers tracked and recorded? --- --- Calibrated counters are used. 

5.7 Quality Control    

5.7.1 Is each analyst provided a minimum of one reference slide per work 
day? 

  Refer to Finding No. 3 of the 
Summary On-site Audit Report. 

5.7.2 Are recounts analyzed at a frequency of 1 per 10 samples analyzed? 
 

5.7.2.1 Are recounts performed by the same analysts on the same 
microscope? 

 
 
 

 

 
 
 

 

 

5.8 Standard Operating Procedures (SOPs)    

5.8.1 Do laboratory personnel have access to current project-specific SOPs, 
laboratory modifications, and other pertinent guidance documents? 

 
 

 
 

Refer to Finding No. 2 of the 
Summary On-site Audit Report. 

5.8.2 Are the applicable laboratory SOPs available and followed by laboratory 
personnel (list)? 

 
 

 
 

 

Document Title Control No. Description 

SOP EMSL PCM Revision 8 (June 2006) PCM SOP 

   

   

5.9 Document Control Yes No Comments 

5.9.1 Are all logbooks, notebooks, forms, or other laboratory documents 
legible, accurate, and complete (list)? 

 
 

 
 

 

Document Title Description/Comments 

PCM Calibration Sheet Instrument-specific calibration logbook. 

Reference Slide Document Reference slide tracking document. 

PCM Recount Tally Book Recount tracking logbook. 

PCM QA Recount Worksheet Recount worksheet. 

Additional comments: 
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

6.1 Are the grid preparation areas adequate, clean, and orderly?    

6.2 Are bulk samples prepared in an area separate from that used to prepare 
air and dust samples? 

 
 

 
 

 

6.3 Are steps taken to prevent the cross-contamination of equipment, supplies, 
and reagents? 

 
 

 
 

 

Personnel Interviewed 

Name Title Experience 

Richard Harding Regional Manager/TEM Analyst  More than 10 years 

   

   

6.4 Equipment Yes No Comments 

6.4.1 Drying oven & muffle furnace: 
 

6.4.1.1 Checked routinely and recorded in a permanent logbook? 

 
 

 

 
 

 

 
Refer to Finding No. 7 of the 
Summary On-site Audit Report. 

6.4.2 Analytical balances: 
 

6.4.2.1 Located away from drafts and areas subjected to rapid temperature 
changes? 

 
6.4.2.2 Checked routinely and recorded in a permanent logbook? 

 
6.4.2.3 Calibrated within the last 12 months by a certified technician? 

 
 
 

 
 

 
 

 

 
 
 

 
 

 
 

 

 

6.4.3 Plasma Asher: 
 

6.4.3.1 Calibrated on a routine basis? 
 

6.4.3.2 Checked routinely and recorded in a permanent logbook? 

 
 

 
 

 

 
 

 
 

 

 

6.4.4 Sputter Coater (Vacuum evaporator): 
 

6.4.4.1 Calibrated on a routine basis? 
 

6.4.4.2 Checked routinely and recorded in a permanent logbook? 

 
 

 
 

 

 
 

 
 

 

 

6.4.5 Ventilation Hoods: 
 

6.4.5.1 Checked routinely and recorded in a permanent logbook? 

 
 

 

 
 

 

 

Additional comments: 
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

6.5 Preparation of Air Filters    

6.5.1 What method(s) does the laboratory use to prepare air samples for TEM 
analysis: 

 
6.5.1.1 40 CFR, Chapter 1, Part 763, Subpart E (AHERA)? 

 
6.5.1.2 ISO 10312:1195 E - Determination of Asbestos Fibers? 

 
 
 

 
 

 

 
 
 

 
 

 

 

6.5.2 LB000053 – Is indirect preparation performed on air samples which are 
visibly overloaded or contain loose debris? 

 
NA 

 
NA 

Refer to “Additional Comments” 
below. 

6.5.3 Are filters collapsed (cleared) by the “hot block” or a similar technique 
(describe technique)? 

 
 

 
 

 
Acetone “hot block.” 

6.5.4 Is plasma etching performed on collapsed filters? 
 

6.5.4.1 Is a 10% layer of the collapsed surface removed during etching? 

 
 

 

 
 

 

 
 
Filters are etched to 5%. 

6.5.5 Once the filters have been collapsed, are samples transferred to a 
vacuum evaporator for application of a 1 to 5 mm section of graphite 
rod? 

 
 

 

 
 

 

 

6.5.6 Are excised filter sections placed, carbon side down, on the 
appropriately labeled grid, and cleared using a Jaffe Washer or an 
equivalent technique (describe)?  

 
 

 

 
 

 

 

6.5.7 Are samples checked for remaining filter residue after clearing? 
 

6.5.7.1 If residue remains, is condensation washing or an equivalent 
technique used (describe technique)? 

 
 
 

 

 
 
 

 

 

Additional comments: 
 
All Libby samples received by EMSL are currently prepared on slides at the Westmont, NJ laboratory and shipped to a branch 
laboratory for final preparation TEM grids and analyzed.  Although branch laboratories will only receive Libby samples after 
they have been prepared on slides, the audit team evaluated the laboratory’s capabilities (i.e., facilities and equipment) to 
prepare samples of various matrices on slides should it be necessary.  Unless stated otherwise, the laboratory has the 
necessary facilities, equipment, and personnel to perform indirect preparations as described in the applicable guidance 
documents. 
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

6.6 Dust Sample Preparation    

6.6.1 What method(s) does the laboratory use to prepare dust samples for 
TEM analysis: 

 
6.6.1.1 ASTM D 5755-03 - Microvacuum Sampling and Indirect Analysis of 

Dust by TEM? 

 
 
 
 

 

 
 
 
 

 

 

6.7 Libby-Specific Indirect Sample Preparation without Ashing    

6.7.1 Are the applicable Libby guidance documents available for reference: 
 

6.7.1.1 SOP EPA-Libby-08 (Rev. 0) - Indirect Preparation of Air and Dust 
Samples for TEM Analysis? 

 
 
 

 

 
 
 

 

 
 
Refer to Finding No. 2 of the 
Summary On-site Audit Report. 

6.7.2 LB000053 – Is indirect preparation without ashing performed on non-
investigative samples with the applicable sample prefix codes? 

 
NA 

 
NA 

Refer to “Additional Comments” 
below. 

6.7.3 Sample filtration: 
 

6.7.3.1 Are air cassettes examined for loose material? 
 

6.7.3.1.1 If loose material or uneven loading is not evident, is a portion of 
the air samples retained? 

 
6.7.3.1.2 If loose material is evident, is it filtered along with the air filter? 

 
6.7.3.2 Are air filters, loose material, and dust rinsed into a beaker and 

brought to a final volume of 100 ml with particle-free water? 
 

6.7.3.2.1 Adjusted to a pH of 3-4 with a 10% solution of glacial acetic 
acid? 

 
6.7.3.2.2 Sonicated for 3 minutes and allowed to settle for 2 minutes prior 

to filtering? 
 

6.7.3.3 Are the appropriate aliquots of filtrate passed through a disposable 
25 mm filter assembly with a 0.2 µm MCE filter with a 5.0 µm MCE 
support pad? 

 
6.7.3.3.1 Are three secondary filters prepared using 50 ml, 25 ml and 10 

ml, with greater or lesser volumes acceptable for overloaded air 
samples? 

 
 

NA 
 
 

NA 
 

NA 
 
 

NA 
 
 

NA 
 
 

NA 
 
 
 

NA 
 
 
 

NA 

 
 

NA 
 
 

NA 
 

NA 
 
 

NA 
 
 

NA 
 
 

NA 
 
 
 

NA 
 
 
 

NA 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Refer to Finding No. 6 of the 
Summary On-site Audit Report. 

6.7.4 Are serial dilutions performed as necessary? NA NA  

6.7.5 Are TEM grids prepared as described in Section 6.5 of this checklist?    

Additional comments: 
 
All Libby samples received by EMSL are currently prepared on slides at the Westmont, NJ laboratory and shipped to a branch 
laboratory for final preparation to TEM grids and analyzed.  Although branch laboratories will only receive Libby samples after 
they have been prepared on slides, the audit team evaluated the laboratory’s capabilities (i.e., facilities and equipment) to 
prepare samples of various matrices on slides should it be necessary.  Unless stated otherwise, the laboratory has the 
necessary facilities, equipment, and personnel to perform indirect preparations as described in the applicable guidance 
documents. 
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

6.8 Libby-Specific Indirect Sample Preparation with Ashing    

6.8.1 Are the applicable Libby guidance documents available for reference: 
 

6.8.1.1 SOP EPA-Libby-08 (Rev. 0) - Indirect Preparation of Air and Dust 
Samples for TEM Analysis? 

 
6.8.1.2 LB000053 – Is indirect preparation with ashing performed on 

investigative samples with the applicable sample prefix codes? 

 
 
 

 
 
 

 

 
 
 

 
 
 

 

 
 
 
 
Refer to Finding No. 2 of the 
Summary On-site Audit Report. 

6.8.2 Initial filtration: 
 

6.8.2.1 Are air cassettes examined for loose material? 
 

6.8.2.1.1 If loose material or uneven loading is not evident, is a portion of 
the air samples retained? 

 
6.8.2.1.2 If loose material is evident, is it filtered and ashed along with the 

air filter? 

 
 

NA 
 
 

NA 
 
 

NA 

 
 

NA 
 
 

NA 
 
 

NA 

 

6.8.3 Ashing: 
 

6.8.3.1 Are filters covered with aluminum foil and placed in a plasma 
asher? 

 
6.8.3.1.1 Is the plasma asher operated at minimum power? 

 
6.8.3.1.2 Is 100% ashing confirmed by visual observation? 

 
 
 

NA 
 

NA 
 

NA 

 
 
 

NA 
 

NA 
 

NA 

 

6.8.4 Final filtration: 
 

6.8.4.1 Is ash residue rinsed into a beaker and brought to a final volume of 
100 ml with particle-free water? 

 
6.8.4.1.1 Adjusted to a pH of 3-4 with a 10% solution of glacial acetic 

acid? 
 

6.8.4.1.2 Sonicated for 3 minutes and allowed to settle for 2 minutes prior 
to filtering? 

 
6.8.4.2 Are the appropriate aliquots of filtrate passed through a disposable 

25 mm filter assembly with a 0.2 µm MCE filter with a 5.0 µm MCE 
support pad?  

 
6.8.4.3 Are three secondary filters prepared using 50 mL, 25 mL and 10 

mL, with greater or lesser volumes acceptable for overloaded air 
samples? 

 
 
 

NA 
 
 

NA 
 
 

NA 
 
 
 

NA 
 
 
 

NA 

 
 
 

NA 
 
 

NA 
 
 

NA 
 
 
 

NA 
 
 
 

NA 

 
 
 
 
 
 
 
 
 
 
 
 
Refer to Finding No. 6 of the 
Summary On-site Audit Report. 

6.8.5 Are serial dilutions performed as necessary? NA NA  

6.8.6 Are TEM grids prepared as described in Section 6.5 of this checklist?    

Additional comments: 
 
The laboratory has the necessary facilities, equipment, and personnel to perform indirect preparations as described in the 
applicable guidance documents. 
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

6.9 Water Sample Preparation    

6.9.1 What method(s) does the laboratory use to prepare water samples for 
TEM analysis: 

 
6.9.1.1 EPA Method 100.2 - Determination of Asbestos Structures Over 10 

µm in Length in Drinking Water?  

 
 

 
 

 

 
 

 
 

 

 

6.9.2 Are samples received and filtered by the laboratory within 48 hours of 
collection? 

 
6.9.2.1 If not, are they stored in a refrigerator until filtered? 

 
 

 
 

 
 

 
 

 

6.9.3 Is the sample hand-agitated and sonicated at low power for 15 minutes, 
and hand-agitated again before aliquots are removed? 

 
 

 
 

 
 

6.9.4 Are the appropriate aliquots of the original sample poured though a 25 
mm or 47 mm MCE filter (0.22 µm or smaller pore size) with an MCE 
filter (5 µm pore size) backing pad? 

 
Note: No less than 1 mL must be used as an aliquot. 

 
 

 
 

 

 
 

 
 

 

 

6.9.5 Are TEM grids prepared as described in Section 6.5 of this checklist?    

6.10 OU3 Tree Bark Sample Preparation    

6.10.1 Are the applicable Libby guidance documents available for reference: 
 

6.10.1.1 SOP Tree-Libby-OU3 (Rev. 1) – Sampling and Analysis of Tree 
Bark for Asbestos? 

 
 
 

NA 

 
 
 

NA 

 

6.10.2 Drying and Ashing: 
 

6.10.2.1 Are the diameter and thickness of the tree bark samples measured 
and recorded to an accuracy of ± 2mm? 

 
6.10.2.2 Is the entire tree bark sample weighed and placed in an oven for 

drying? 
 

6.10.2.2.1 Dried at 80º F until the weight stabilizes, a minimum of 6 hours, 
and weighed? 

 
6.10.2.3 Is the bark sample then covered and placed in a muffle furnace at 

450 º F for 18 hours, or until all organic matter has been removed, 
and weighed? 

 
6.10.2.3.1 Is the furnace ramped from 0º F to 450º F? 

 
 
 

NA 
 
 

NA 
 
 

NA 
 
 
 

NA 
 

NA 

 
 
 

NA 
 
 

NA 
 
 

NA 
 
 
 

NA 
 

NA 

 

Additional comments: 
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

6.10  OU3 Tree Bark Sample Preparation    

6.10.3 Acid Treatment: 
 

6.10.3.1 After adding approximately 1-2 ml of DI water, is 10-20 ml of 
concentrated HCl added until no further reaction is visible (approx. 
3-5 minutes)? 

 
6.10.3.2 Are samples diluted, transferred to a 100 ml container (with lid) and 

brought to a final volume of 100 ml with fiber-free DI water? 
 

6.10.3.3 Capped, inverted 5-6 times, and sonicated for 2 minutes in 
preparation for filtering? 

 
 
 
 

NA 
 
 

NA 
 
 

NA 

 
 
 
 

NA 
 
 

NA 
 
 

NA 

 

6.10.4 Filtration: 
 

6.10.4.1 Are 5-20 mLs of solution transferred to a second container and 
brought to a volume of 100 ml with fiber-free DI water? 

 
6.10.4.2 Are dilutions agitated (inverted 5-6 times) and filtered through a 47 

mm MCE filter (0.45 µm pore size)? 
 

6.10.4.2.1 Are additional dilutions prepared if the loading on the filter 
appears either too heavy (> 20%) or too light? 

 
 
 

NA 
 
 

NA 
 
 

NA 

 
 
 

NA 
 
 

NA 
 
 

NA 

 

6.10.5 Are TEM grids prepared as described in Section 6.5 of this checklist?    

6.11 OU3 Duff Sample Preparation    

6.11.1 Are the applicable Libby guidance documents available for reference: 
 

6.11.1.1 SOP Duff-Libby-OU3 (Rev. 0) – Sampling and Analysis of Duff for 
Asbestos? 

 
 
 

NA 

 
 
 

NA 

 

6.11.2 Drying and Ashing: 
 

6.11.2.1 Are the appropriate number of aluminum trays weighed and tared? 
 

6.11.2.1.1 For tracking purposes, is each tray marked with a unique 
number? 

 
6.11.2.2 Are trays filled to approximately ¾ and dried at 60º F until the 

weight stabilizes, a minimum of 10 hours, and weighed? 
 

6.11.2.3 Are dried duff samples transferred to covered pans and placed in a 
muffle furnace at 450º F for 18 hours, or until all organic matter has 
been removed, and weighed? 

 
6.11.2.4 Are ashed samples transferred to Zip-lock bags and homogenized? 

 
6.11.2.4.1 If an individual sample was split between multiple trays, was it 

combined into one Zip-lock bag? 

 
 

NA 
 
 

NA 
 
 

NA 
 
 
 

NA 
 

NA 
 
 

NA 

 
 

NA 
 
 

NA 
 
 

NA 
 
 
 

NA 
 

NA 
 
 

NA 

 

Additional comments: 
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

  6.11 OU3 Duff Sample Preparation    

6.11.3 Acid Treatment: 
 

6.11.3.1 After adding approximately 1-2 ml of DI water to 0.25 grams 
(measured to ± 0.01 g) of ashed sample, is 10-20 ml of 
concentrated HCl added until no further reaction is visible (approx. 
3-5 minutes)? 

 
6.11.3.2 Are samples diluted, transferred to a 100 ml container (with lid) and 

brought to a final volume of 100 ml with fiber-free DI water? 
 

6.11.3.3 Capped, inverted 5-6 times, and sonicated for 2 minutes in 
preparation for filtering? 

 
 
 
 
 

NA 
 
 

NA 
 
 

NA 

 
 
 
 
 

NA 
 
 

NA 
 
 

NA 

 

6.11.4 Filtration: 
 

6.11.4.1 Are 0.1 to 1.0 ml of solution transferred to a second container and 
brought to a volume of 100 ml with fiber-free DI water? 

 
6.11.4.2 Are dilutions agitated (inverted 5-6 times) and filtered through a 47 

mm MCE filter (0.45 µm pore size)? 
 

6.11.4.2.1 Are additional dilutions prepared if the loading on the filter 
appears either too heavy (> 20%) or too light? 

 
 
 

NA 
 
 

NA 
 
 

NA 

 
 
 

NA 
 
 

NA 
 
 

NA 

 

6.11.5 Are TEM grids prepared as described in Section 6.5 of this checklist?    

6.12 Dustfall Sample Preparation    

6.12.1 Are the applicable Libby guidance documents available for reference: 
 

6.12.1.1 SOP SRC-Libby-07 Analysis of Asbestos in Dustfall Samples by 
TEM? 

 
 
 

NA 

 
 
 

NA 

 

6.12.2 Sample Filtration: 
 

6.12.2.1 Is the solution from the collection cylinder poured into a clean 500 
ml graduated cylinder and brought to a final volume of 500 ml with 
fiber-free DI water? 

 
6.12.2.2 Is 250 ml of the 500 ml solution filtered through a 25 mm or 37 mm 

MCE filter (0.45 µm pore size or smaller)? 
 

6.12.2.2.1 Is a second filter prepared using a lesser volume if the dust 
loading on the secondary filter is too heavy? 

 
 
 
 

NA 
 
 

NA 
 
 

NA 

 
 
 
 

NA 
 
 

NA 
 
 

NA 

 

6.12.3 Are TEM grids prepared as described in Section 6.5 of this checklist?    

Additional comments: 
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

6.13 Grid Preparation/filtrate Storage    

6.13.1 For indirect preparations, are remaining filtrate filtered onto the 
appropriate filter(s) to be archived? 

 
 

 
 

This is performed at the 
laboratory in Westmont, NJ. 

6.13.2 Are all remaining filters and filter portions labeled prior to archiving?    

6.13.3 Are grid preparations stored in a dust free environment, and in a manner 
which will allow them to be easily located for analysis? 

 
 

 
 

Grid preparations will be 
archived at the laboratory in 
Westmont, NJ. 

6.14 Quality Control Samples    

6.14.1 LB-000029b - Are quality control samples prepared at the described 
frequency: 

 
6.14.1.1 Laboratory blanks (LB) prepared at a frequency of 4%? 

 
6.14.1.2 Re-preparations prepared at a frequency of 1%? 

 
6.14.1.2.1 Are re-preparation samples selected as described? 

 
 
 

 
 

 
 

 

 
 
 

 
 

 
 

 

 

6.15 Standard Operating Procedures (SOPs)    

6.15.1 Do laboratory personnel have access to current project-specific SOPs, 
laboratory modifications, and other pertinent guidance documents? 

 
 

 
 

Refer to Finding No. 2 of the 
Summary On-site Audit Report. 

6.15.2 Are the applicable laboratory SOPs available and followed by laboratory 
personnel (list)? 

 
 

 
 

 

Document Title Control No. Description 

EMSL TEM AHERA SOP  Revision 11 (7/15/2008) AHERA SOP 

EMSL ISO 10312 SOP Revision 11 (7/15/2008) ISO SOP 

   

   

6.16 Document Control Yes No Comments 

6.16.1 Are all logbooks, notebooks, forms, or other laboratory documents 
legible, accurate, and complete (list)? 

 
 

 
 

 

Document Title Description/Comments 

TEM AHERA Re-prep Tally Logbook Used to determine when to prepare re-preparations. 

  

  

  

Additional comments: 
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7.0 TEM ANALYSIS Yes No Comments 

7.1 Are TEM areas adequate, clean, and orderly?    

7.2 Are steps taken to prevent the cross-contamination of equipment, supplies, 
and reagents? 

 
 

 
 

 

 Personnel Interviewed 

Name Title Experience 

Richard Harding Regional Manager/TEM Analyst  More than 10 years 

   

   

7.3 Methods and Libby-Specific Guidance Documents Yes No Comments 

7.3.1 What method(s) does the laboratory use to analyze samples TEM: 
 

7.3.1.1 40 CFR, Chapter 1, Part 763, Subpart E (AHERA)? 
 

7.3.1.2 ISO 10312:1995 E - Determination of Asbestos Fibers? 
 

7.3.1.3 ASTM D 5755-03 - Microvacuum Sampling and Indirect Analysis of 
Dust by TEM? 

 
7.3.1.4 EPA Method 100.2 - Determination of Asbestos Structures Over 10 

µm in Length in Drinking Water? 
 

7.3.1.5 EPA 600/R-93/116 - Method for the Determination of Asbestos in 
Bulk Building Materials? 

 
 

 
 

 
 
 

 
 
 

 
 
 

 

 
 

 
 

 
 
 

 
 
 

 
 
 

 

 

7.3.2 Are the applicable Libby guidance documents available for reference: 
 

7.3.2.1 SOP Tree-Libby-OU3 (Rev. 1) – Sampling and Analysis of Tree 
Bark for Asbestos? 

 
7.3.2.2 SOP Duff-Libby-OU3 (Rev. 0) – Sampling and Analysis of Duff for 

Asbestos? 
 

7.3.2.3 SOP SRC-Libby-07 Analysis of Asbestos in Dustfall Samples by 
TEM? 

 
 
 

NA 
 
 

NA 
 
 

NA 

 
 
 

NA 
 
 

NA 
 
 

NA 

 

Additional comments: 
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7.0 TEM ANALYSIS Yes No Comments 

7.4 TEM Instrumentation    

7.4.1 Does TEM instrumentation meet the following requirements: 
 

7.4.1.1 Capable of being operated at between 80 and 120 kV? 
 

7.4.1.2 Electron diffraction (ED) and energy dispersive X-ray (EDX) 
capabilities? 

 
7.4.1.3 Fluorescent screen with an inscribed or overlaid calibrated scale? 

 
 

 
 
 

 
 

 

 
 

 
 
 

 
 

 

 

7.4.2 Are the instruments equipped with thin film or beryllium windows (list 
below if necessary)? 

 
--- 

 
--- 

 
Beryllium 

7.4.3 Are all routine and non-routine maintenance activities recorded in 
instrument-specific logbooks? 

 
 

 
 

 

Instrument No. Make Model Capabilities 

#23 JOEL 100 CX Vance EDX Detector/Avalon software 

#27 JOEL 100 CX II PGT EDX Detector/Avalon software 

    

 

7.5 Instrument Calibration Yes No Comments 

7.5.1 Is the TEM screen magnification calibrated monthly, or after service, 
using a grating replica? 

 
 

 
 

Refer to Finding No. 10 of the 
Summary On-site Audit Report. 

7.5.2 Is the ED camera constant calibrated weekly?   
Refer to Finding No. 10 of the 
Summary On-site Audit Report. 

7.5.3 Is the diameter of the cross-over (spot diameter) calibrated every three 
months? 

 
 

 
 

 

7.5.4 Is the low beam dose verified every three months?   
Refer to Finding No. 10 of the 
Summary On-site Audit Report. 

7.5.5 EDX Analyzer: 
 

7.5.5.1 Are Cu and K keV’s checked daily?  
 

7.5.5.2 Is detector resolution checked twice a year? 
 

7.5.5.3 Is Na sensitivity checked every three months? 
 

7.5.5.4 Is chrysotile fibril sensitivity checked every three months? 
 

7.5.5.5 Are K-factors checked twice a year? 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 

 
 
Refer to Finding No. 8 of the 
Summary On-site Audit Report. 
 
 
 
 
 
Refer to Finding No. 9 of the 
Summary On-site Audit Report. 

7.5.6 Are instrument calibration records maintained in instrument-specific 
logbooks? 

 
 

 
 

 
On-line 

Additional comments: 
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7.0 TEM ANALYSIS Yes No Comments 

7.6 Reference Materials    

7.6.1 Does the laboratory maintain a library of reference materials on all 
asbestos and other fiber types? 

 
 

 
 

 

7.6.2 Are instrument-specific reference spectra collected during the mentoring 
program available for the classification of particles observed in Libby 
field samples: 

 
7.6.2.1 USGS Glass BIR-1G (freezer milled)? 

 
7.6.2.2 Libby Amphibole? 

 
 
 
 

 
 

 

 
 
 
 

 
 

 

 
 
 
 
Can’t detect sodium (Na). 
Refer to Finding No. 2 of the 
Summary On-site Audit Report. 

7.7 Grid Acceptance/Rejection Criteria    

7.7.1 Grid preparation rejection criteria: 
 

7.7.1.1 The replica is too dark due to poor dissolution? 
 

7.7.1.2 Replica is doubled or folded? 
 

7.7.1.3 LB-000016a (AHERA) and LB-000031a (ISO) rejection criteria: 
 

7.7.1.3.1 Replica has > 25% obscuration rejected? 
 

7.7.1.3.2 Replica has < 50 intact grid openings? 

 
 

 
 

 
 
 
 

NA 
 

NA 

 
 

 
 

 
 
 
 

NA 
 

NA 

 

7.8 AHERA    

7.8.1 Are structures identified accordingly: 
 

7.8.1.1 Structures designated Fibers (F), Bundles (B), Clusters (C) or 
Matrices (M)? 

 
7.8.1.2 Identification of asbestos structures by Electron Diffraction (ED)? 

 
7.8.1.2.1 How often are ED patterns captured and recorded? 

 
7.8.1.3 Identification of asbestos structures by Energy Dispersive X-ray 

Analysis (EDXA)? 
 

7.8.1.3.1 How often is EDXA analysis performed and recorded? 
 

7.8.1.4 Are chrysotile structures identified by either ED pattern or EDXA? 
 

7.8.1.5 Are amphibole structures identified by both ED pattern and EDXA? 

 
 
 

 
 

 
 

--- 
 
 

 
 

--- 
 

 
 

 

 
 
 

 
 

 
 

--- 
 
 

 
 

--- 
 

 
 

 

 
 
 
 
 
 
 
As specified in method. 
 
 
 
 
As specified in method. 

Additional comments: 
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7.0 TEM ANALYSIS Yes No Comments 

7.8  AHERA    

7.8.2 Counting/stopping rules: 
 

7.8.2.1 Are enough grid openings (GOs) counted to meet the analytical 
sensitivity required? 

 
 
 

 

 
 
 

 

 

7.8.3 Is approximately half of the pre-determined filter area analyzed on one 
grid preparation and the remaining half on a second grid preparation? 

 
 

 
 

 

7.8.4 LB-000016a- Structure counting & recording modifications: 
 

7.8.4.1 Are non-asbestos material (NAM) structures being recorded? 
 

7.8.4.2 Is “ND” used to document when no structures are detected in a grid 
opening? 

 
7.8.4.3 Samples classified as investigative or non-investigative per 

LB-000053: 
 

7.8.4.3.1 Aspect ratio of 3:1 applied for investigative samples? 
 

7.8.4.3.2 Aspect ratio of 5:1 applied for non-investigative samples? 
 

7.8.4.4 How are the overall dimensions of CD and MD structures 
measured? 

 
7.8.4.4.1 Is the length of only the longest protruding fiber recorded for 

dispersed clusters and matrices? 
 

7.8.4.5 Are non-countable structures recorded, but identified as non-
countable and excluded from density and concentration results? 

 
7.8.4.6 Is the entire length of a fiber recorded for structures originating in 

one grid opening and extending into an adjacent grid opening? 

 
 

NA 
 
 

NA 
 
 

NA 
 

NA 
 

NA 
 
 

NA 
 
 

NA 
 
 

NA 
 
 

NA 

 
 

NA 
 
 

NA 
 
 

NA 
 

NA 
 

NA 
 
 

NA 
 
 

NA 
 
 

NA 
 
 

NA 

 

7.9 ISO 10312:1995    

7.9.1 Are structures identified accordingly: 
 

7.9.1.1 Are primary and secondary structures counted and recorded as 
described in ISO 10312, Annex C? 

 
7.9.1.2 Is fiber identification performed as described in ISO 10312,  

Annex D? 

 
 
 

 
 
 

 

 
 
 

 
 
 

 

 

7.9.2 Are at least two grid specimens prepared from each filter to perform 
structure counts? 

 
 

 
 

 

Additional comments: 
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7.0 TEM ANALYSIS Yes No Comments 

   7.9  ISO 10312:1995    

7.9.3 LB-000031a - Structure counting & recording modifications: 
 

7.9.3.1 Are non-asbestos material (NAM) structures being recorded? 
 

7.9.3.2 Samples classified as investigative or non-investigative per 
LB-000053: 

 
7.9.3.2.1 Is an aspect ratio of 3:1 applied for investigative samples? 

 
7.9.3.2.2 Is an aspect ratio of 5:1 applied for non-investigative samples? 

 
7.9.3.3 Are structures that intersect non-countable grid bars (top and left) 

recorded, but identified as non-countable and excluded from density 
and concentration results? 

 
7.9.3.4 Is the entire length of the structure recorded if a structure originates 

in one grid opening and extends into an adjacent grid opening, 
provided it does not intersect a non-counting grid bar? 

 
7.9.3.5 Is the observed length recorded for a structure which intersects both 

counting and non-counting grid bars? 

 
 

NA 
 
 
 
 

NA 
 

NA 
 
 
 

NA 
 
 
 

NA 
 
 

NA 

 
 

NA 
 
 
 
 

NA 
 

NA 
 
 
 

NA 
 
 
 

NA 
 
 

NA 

 

7.10 OU3 Tree Bark and Duff Sample Analysis    

7.10.1 Are these samples analyzed according to ISO 10312:1995 E? NA NA  

7.10.2 Are counting rules for investigative samples applied? NA NA  

7.10.3 Is chrysotile (if observed) recorded? NA NA  

7.11 Other Laboratory Modifications    

7.11.1 LB000030 – ISO 10312, ASTM 5755 and EPA 100.2: 
 

7.11.1.1 Are detailed sketches of all asbestos structures observed, up to a 
maximum of 50 structures/samples, included? 

 
 
 

NA 

 
 
 

NA 

 

7.11.2 LB-000084 - Abundant Chrysotile Modification: 
 

7.11.2.1 Is the chrysotile count terminated at the end of the grid opening in 
which the 50

th
 chrysotile structure is counted, with subsequent grid 

openings recorded with an “*” at the end of the grid opening (e.g., 
B1-1*)? 

 
 
 
 
 

NA 

 
 
 
 
 

NA 

 

Additional comments: 
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7.0 TEM ANALYSIS Yes No Comments 

    7.11  Other Laboratory Modifications    

7.11.3 LB000066c – AHERA, ISO 10312 and ASTM 5755: 
7.11.3.1 Are all NAM particles referred to as “close calls” recorded? 

 
7.11.3.2 Is the structure comment field used to record all probable mineral 

classifications (AT, AC, AM, AN, CR, TR, PY, WRTA, or UN)? 
 

7.11.3.3 Is the structure comment field used to record NaK, NaX, XK, or XX? 
 

7.11.3.4 Are EDS spectra recorded at the correct frequency: 
 

7.11.3.4.1 For each LA and each “close call” particle, up to a maximum of 5 
LA and 5 “close call’ particles per sample? 

 
7.11.3.5 Are Photomicrograph images recorded at the correct frequency: 

 
7.11.3.5.1 For each particle for which an EDS spectrum is collected and its 

structure? 

 
 

NA 
 
 

NA 
 

NA 
 
 
 
 

NA 
 
 
 
 

NA 

 
 

NA 
 
 

NA 
 

NA 
 
 
 
 

NA 
 
 
 
 

NA 

 

7.11.4 LB-000077 - Stopping rule for ABS indoor air & dust field blanks 
(prefixes “EX” and “IN”): 

 
7.11.4.1 Are a maximum of 30 grid openings analyzed? 

 
 
 

NA 

 
 
 

NA 

 

7.11.5 LB-000078 & LB-000079 - Stopping rule for ABS outdoor air field blanks 
(prefix “EX”) and ABS indoor air samples (prefix “IN”), respectively: 

 
7.11.5.1 If the number of grid openings needed to achieve the required 

analytical sensitivity is less than or equal to 100, are they analyzed 
unless 50 or more LA structures are observed? 

 
7.11.5.2 If more than 50 LA structures are observed, is the analysis 

terminated after completing the analysis of the grid opening in 
which the 50

th
 LA structure is observed? 

 
7.11.5.3 If the number of grid openings needed to achieve the required 

analytical sensitivity exceeds 100 and fewer than 50 LA structures 
are observed after the completion of the 100 grid opening, the 
analysis can be terminated? 

 
 
 
 
 

NA 
 
 
 

NA 
 
 
 
 

NA 

 
 
 
 
 

NA 
 
 
 

NA 
 
 
 
 

NA 

 

7.12 Grid Preparation Storage    

7.12.1 Are grids placed in marked grid storage boxes or other suitable 
containers and stored in a dust/fiber free environment? 

 
 

 
 

 

7.12.2 Is the location of grid preparation recorded in such a manner that they 
can be retrieved upon request in a timely manner? 

 
 

 
 

 

Additional comments: 
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7.0 TEM ANALYSIS Yes No Comments 

7.13 Quality Control    

7.13.1 LB-000029b - Are quality control samples analyzed at the frequency 
described: 

 
7.13.1.1 Recount Same (RS) - Frequency of 1%? 

 
7.13.1.2 Recount Different (RD) - Frequency of 2.5%? 

 
7.13.1.3 Verified Analysis (VA) - Frequency of 1%? 

 
7.13.1.4 Are samples for recount analyses (RS, RD and VA) selected as 

described? 
 

7.13.1.5 Is appropriate action taken for discordant recount results? 
 

7.13.1.6 Inter-laboratory (Interlab) - Frequency of 0.5%? 
 

7.13.1.6.1 How are interlab samples selected, distributed, and tracked? 
 

7.13.1.7 Laboratory blanks – Frequency 4%? 
 

7.13.1.7.1 Are a minimum of 10 grid openings read with no asbestos 
structures detected? 

 
 
 

NA 
 

NA 
 

NA 
 
 

NA 
 

NA 
 

--- 
 

--- 
 

NA 
 
 

NA 

 
 
 

NA 
 

NA 
 

NA 
 
 

NA 
 

NA 
 

--- 
 

--- 
 

NA 
 
 

NA 

 
 
 
Quality control samples will be 
selected by the Special Project 
Team in Westmont, NJ and 
provided to the applicable EMSL 
branch laboratory. 
 
 
 
 
 
 
An Inter-laboratory sample list is 
generated by SRC, which is 
submitted to CDM. 

7.14 Standard Operating Procedures (SOPs)    

7.14.1 Do laboratory personnel have access to current project-specific SOPs, 
laboratory modifications, and other pertinent guidance documents? 

 
 

 
 

Refer to Finding No. 2 of the 
Summary On-site Audit Report. 

7.14.2 Are the applicable laboratory SOPs available and followed by laboratory 
personnel (list)? 

 
 

 
 

 

Document Title Control No. Description 

EMSL TEM AHERA SOP Revision 11 (7/15/2008) AHERA SOP 

EMSL ISO 10312 SOP Revision 11 (7/15/2008) ISO SOP 

7.15 Document Control Yes No Comments 

7.15.1 Are all logbooks, notebooks, forms, or other laboratory documents 
legible, accurate, and complete (list)? 

 
 

 
 

 

Document Title Description/Comments 

Daily TEM Calibration Sheet For documentation of daily TEM alignment and EDS Cu-Al check. 

  

  

Additional comments: 
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

8.1 Are PLM areas adequate, clean, and orderly?    

8.2 Are steps taken to prevent the cross-contamination of equipment, supplies, 
and reagents? 

 
 

 
 

 

Personnel Interviewed    

Name Title Experience 

Craig Nixon Microscopist 11 years 

   

   

   

8.3 Methods and Libby-specific Guidance Documents Yes No Comments 

8.3.1 Are the applicable guidance documents available for reference: 
 

8.3.1.1 NIOSH 9002, Issue 2 - Asbestos (Bulk) by PLM? 
 

8.3.1.2 EPA 600/R-93/116 - Method for the Determination of Asbestos in 
Bulk Building Materials? 

 
 

 
 
 

 

 
 

 
 
 

 

 

8.3.2 Are the applicable Libby guidance documents available for reference: 
 

8.3.2.1 SOP SRC-Libby-01 (Rev. 2) - Qualitative Estimation of Asbestos in 
Coarse Soil by Visual Examination Using Stereomicroscopy & 
PLM? 

 
8.3.2.2 SOP SRC-Libby-03 (Rev. 2) - Analysis of Asbestos Fibers in Soil by 

PLM? 

 
 
 
 

 
 
 

 

 
 
 
 

 
 
 

 

 
 
 
 
Refer to Finding No. 2 of the 
Summary On-site Audit Report. 

Additional comments: 
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

8.4 Stereomicroscope & PLM Instrumentation    

8.4.1 Do stereomicroscopes meet the following requirements: 
 

8.4.1.1 Magnification range of 10X to 45X? 
 

8.4.1.2 Incandescent or fluorescent light source? 

 
 

 
 

 

 
 

 
 

 

 

8.4.2 Are PLMs equipped with the following: 
 

8.4.2.1 A substage polarizer? 
 

8.4.2.2 A port for a wave retardation plate? 
 

8.4.2.3 A 360 degree graduated rotating stage? 
 

8.4.2.4 A compensator plate? 
 

8.4.2.5 An illuminator and adjustable diaphragm? 
 

8.4.2.6 The following lenses: 
 

8.4.2.6.1 Dispersion-staining? 
 

8.4.2.6.2 Low-magnification objective? 
 

8.4.2.6.3 High-magnification objective? 
 

8.4.2.6.4 Focusable condenser? 

 
 

 
 

 
 

 
 

 
 

 
 
 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 
 
 

 
 

 
 

 
 

 

 

8.4.3 Are instruments well-maintained, and are all routine and non-routine 
maintenance activities recorded in instrument-specific logbooks? 

 
 

 
 

 

Instrument No. Make Model Capabilities 

PLM Scope 1 Olympus BH-2 Standard 

PLM Scope 2 Olympus BH-2 Standard 

PLM Scope 3 Olympus BH-2 Standard 

PLM Scope 4 Leica DM-EP Standard 

PLM Scope 5 Olympus BH-2 Standard 

8.5 PLM Calibration Yes No Comments 

8.5.1 Is PLM alignment performed daily: 
 

8.5.1.1 Kohler illumination? 
 

8.5.1.2 Centered through substage condenser and iris diaphragm? 
 

8.5.1.3 Rotation axis centered? 
 

8.5.1.4 Analyzer and polarizer rotated to maximum extinction? 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 

 
 
All scopes capable of near 
Kohler illumination. 

8.5.2 Microscope adjustments verified prior to each sample set?    

Additional comments: 
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

8.6 Refractive Index Liquids    

8.6.1 What refractive index liquids are available: 
 

8.6.1.1.1 1.550? 
 

8.6.1.1.2 1.605? 
 

8.6.1.1.3 1.680? 
 

8.6.1.1.4 Other (list)? 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 

 
 
 
 
 
 
 
A full set of Cargille are 
available. 

8.6.2 Are refractive index liquids checked daily for contamination?   
With fiber glass reference 
material. 

8.6.3 Are refractive index liquids calibrated monthly using a refractometer or 
other means (explain)? 

 
 

 
 

 

8.7 Reference Materials    

8.7.1 Does the laboratory maintain a library of asbestos reference materials: 
 

8.7.1.1 Chrysotile? 
 

8.7.1.2 Amosite? 
 

8.7.1.3 Crocidolite? 
 

8.7.1.4 Fibrous glass? 
 

8.7.1.5 Anthophylite? 
 

8.7.1.6 Tremolite? 
 

8.7.1.7 Actinolite? 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 

8.8 NIOSH Method 9002, Issue 2 & EPA/600/R-93/116    

8.8.1 Are samples visually examined by stereomicroscope for the following: 
 

8.8.1.1 Color? 
 

8.8.1.2 Homogeneity? 
 

8.8.1.3 Texture? 
 

8.8.1.4 Friability? 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 

 

Additional comments: 
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

   8.8 NIOSH Method 9002, Issue 2 & EPA/600/R-93/116    

8.8.2 Are obvious separable layers analyzed separately?    

8.8.3 Which of the following techniques are used to prepare samples for 
analysis: 

 
8.8.3.1 Teasing with tweezers? 

 
8.8.3.2 Mortar & pestle? 

 
8.8.3.3 Acid washing? 

 
8.8.3.4 Ashing? 

 
8.8.3.5 Solvents? 

 
8.8.3.6 Other (list)?   Hot plate  

 
 
 

 
 

 
 

 
 

 
 

 
 

 

 
 
 

 
 

 
 

 
 

 
 

 
 

 

 
 
 
 
 
 
 
HCL 
 
For NOBs 
 
Chloroform 
 
 

8.8.4 For non-friable, organically bound samples requiring ashing and/or acid 
reduction, are all necessary weights and tare weights measured and 
recorded? 

 
 

 

 
 

 

 

8.8.5 Are slides prepared using the appropriate refractive index liquid(s) and 
scanned for asbestos fibers using the following optical properties: 

 
8.8.5.1 Morphology? 

 
8.8.5.2 Color? 

 
8.8.5.3 Refractive indices (Beckie line)? 

 
8.8.5.4 Pleochroism? 

 
8.8.5.5 Birefringence? 

 
8.8.5.6 Extinction? 

 
8.8.5.7 Sign of elongation? 

 
8.8.5.8 Dispersion staining characteristics? 

 
 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 

Additional comments: 
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

  8.8 NIOSH Method 9002, Issue 2 & EPA/600/R-93/116    

8.8.6 Can the analyst(s) describe the optical properties of the following: 
 

8.8.6.1 Cellulose? 
 

8.8.6.2 Chrysotile? 
 

8.8.6.3 Crocidolite? 
 

8.8.6.4 Amosite? 
 

8.8.6.5 Anthophylite? 
 

8.8.6.6 Tremolite? 
 

8.8.6.7 Actinolite? 
 

8.8.6.8 Wollastonite? 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 

8.8.7 Can analysts distinguish between anthophylite, tremolite, and actinolite?    

8.8.8 Is asbestos content estimated using the appropriate refractive index 
liquid and expressed in area percent (%)? 

 
 

 
 

 

8.9 Analysis of Asbestos Fibers in Soil by PLM (SOP SRC-Libby-03)    

8.9.1 Are all qualitative and quantitative analyses performed in general 
accordance with the techniques described in NIOSH 9002 and/or EPA 
600/R-93/116? 

 
 

 

 
 

 

 

8.9.2 Based on optical properties, are asbestos fibers classified as LA, OA or 
C? 

 
NA 

 
NA 

 

8.9.3 Qualitative analysis for Libby Amphibole: 
 

8.9.3.1 Using site-specific reference materials (0.2% and 1.0% LA by 
weight) as a visual guide, are field samples evaluated and reported 
as: 

 
8.9.3.1.1 ND (Bin A) – Asbestos not observed? 
8.9.3.1.2 Tr (Bin B1) – Asbestos observed at a level < 0.2%? 
8.9.3.1.3 < 1% (Bin B2) – Asbestos observed at a level > 0.2%, but < 

1.0%? 
8.9.3.1.4 1,2,3, etc. (Bin C) – Asbestos observed at ≥ 1.0%? 

 
 
 
 
 
 

NA 
NA 

 
NA 
NA 

 
 
 
 
 
 

NA 
NA 

 
NA 
NA 

 

8.9.4 Are the appropriate number of slides analyzed to classify samples as 
ND, Tr, < 1.0% or ≥ 1.0% (3 to 5 slides)? 

 
NA 

 
NA 

 

Additional comments: 
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

   8.9  Analysis of Asbestos Fibers in Soil by PLM (SOP SRC-Libby-03)    

8.9.5 Quantitative analysis by point-count: 
 

8.9.5.1 Are samples > 1% (Bin C) estimated quantitatively using either a 
400 or 1000 Point Count (specified on the COC)? 

 
8.9.5.2 Is each non-empty point particle recorded as either NAM, LA, OA or 

C? 

 
 
 

NA 
 
 

NA 

 
 
 

NA 
 
 

NA 

 

8.9.6 Quantitative analysis by standard curve:  
 

8.9.6.1 Is mass percent estimated for LA by plotting the area percent 
against known LA standards at concentrations of 0.2, 0.5, 1.0 and 
2.0% mass percent? 

 
 
 
 

NA 

 
 
 
 

NA 

 

8.9.7 Are all visual and point count data recorded on the following work 
sheets: 

 
8.9.7.1 PLM Visual Estimation Data Recording Sheet? 

 
8.9.7.2 PLM Point Counting Data Recording Sheet? 

 
 
 

NA 
 

NA 

 
 
 

NA 
 

NA 

 

8.10 Qualitative Estimation of Asbestos in Coarse Soil by Visual 
Examination Using Stereomicroscopy & PLM (SOP SRC-Libby-01) 

   

8.10.1 Is the entire sample weighed and examined by stereomicroscope by: 
 

8.10.1.1 Using multiple fields of view over the entire sample? 
 

8.10.1.2 Probing the samples by turning pieces over and breaking clumps 
where possible? 

 
8.10.1.3 Manipulating the samples using the appropriate tools? 

 
8.10.1.4 Observing homogeneity, texture, friability, color, and extent of any 

asbestos in the sample? 

 
 

NA 
 
 

NA 
 

NA 
 
 

NA 

 
 

NA 
 
 

NA 
 

NA 
 
 

NA 

 

8.10.2 Is the sample segregated into “non-asbestos” and “tentatively identified 
asbestos”? 

 
NA 

 
NA 

 

8.10.3 Are the “tentatively identified asbestos” particles confirmed by PLM as 
described in SOP SRC-Libby-03? 

 
NA 

 
NA 

 

8.10.4 If OA is observed during PLM analysis, is the type of OA recorded as 
either AMOS, ANTH, CROC or UNK? 

 
NA 

 
NA 

 

8.10.5 Are all stereomicroscopic and PLM observations recorded on the Data 
Log Sheet v6 for SOP SRC-Libby-01? 

 
NA 

 
NA 

 

Additional comments: 
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

8.11 Quality Control    

8.11.1 Are preparation blanks analyzed at a frequency of 1 per 20 samples?   Daily 

8.11.2 Are quality control sample analyses performed at a frequency of 1 per 10 
samples analyzed? 

 
 

 
 

 

8.11.3 Are inter-laboratory samples performed at a frequency of 1 per 100 
samples analyzed? 

 
8.11.3.1 How are interlab samples selected, distributed, and tracked? 

 
--- 
 

--- 

 
--- 
 

--- 

 
An Inter-laboratory sample list is 
generated by SRC, which is 
submitted to CDM. 

8.12 Standard Operating Procedures (SOPs)    

8.12.1 Do laboratory personnel have access to current project-specific SOPs, 
laboratory modifications, and other pertinent guidance documents? 

 
 

 
 

Refer to Finding No. 2 of the 
Summary On-site Audit Report. 

8.12.2 Are the applicable laboratory SOPs available and followed by laboratory 
personnel (list)? 

 
 

 
 

 

Document Title Control No. Description 

EMSL PLM SOP Revision 7 (3/25/2008) PLM procedures 

   

   

   

8.13 Document Control Yes No Comments 

8.13.1 Are all logbooks, notebooks, forms, or other laboratory documents 
legible, accurate, and complete (list)? 

 
 

 
 

 

Document Title Description/Comments 

Calibration of Common RI Oils Monthly RI Oil Calibration Record. 

QA/QC Analysis Worksheet Documentation of intra- and inter analyst QC samples. 

  

  

Additional comments: 
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9.0 DATA PACKAGE REVIEW AND ASSEMBLY Yes No Comments 

9.1 Data Package Assembly    

9.1.1 Are all data recorded on the appropriate work sheets: 
 

9.1.1.1 EPA-Libby-03 Gravimetric Reduction Data Sheet? 
 

9.1.1.2 NADES TEM Count Sheet? 
 

9.1.1.3 Tree Bark TEM count sheet (TEM Tree Bark.xls)? 
 

9.1.1.4 PLM Visual Estimation Data Recording Sheet? 
 

9.1.1.5 PLM Point Counting Data Recording Sheet? 
 

9.1.1.6 Data Log Sheet v6 for SOP SRC-Libby-01? 

 
 

NA 
 

NA 
 

NA 
 

NA 
 

NA 
 

NA 

 
 

NA 
 

NA 
 

NA 
 

NA 
 

NA 
 

NA 

 
 
All work sheets will be provided 
by the Special Project Team in 
Westmont, NJ, which will also 
perform all data entry 
requirements. 
 

9.2 Data Package Review    

9.2.1 Do analytical data reports include the following: 
 

9.2.1.1 Narrative? 
 

9.2.1.2 Signed COCs? 
 

9.2.1.3 Analytical data summary report? 
 

9.2.1.4 Raw data for all field and QC samples: 
 

9.2.1.4.1 Preparation bench sheets? 
 

9.2.1.4.2 Count sheets? 
 

9.2.1.4.3 EDXA Spectra? 
 

9.2.1.4.4 ED pattern micrographs? 
 

9.2.1.4.5 QC results (i.e., blanks)? 

 
 

 
 

 
 

 
 
 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 
 
 

 
 

 
 

 
 

 
 

 

 

9.2.2 Are all deliverables reviewed for completeness and accuracy prior to 
being submitted: 

 
9.2.2.1 Hard copy deliverables? 

 
9.2.2.2 Electronic deliverables? 

 
 
 

 
 

NA 

 
 
 

 
 

NA 

 

9.2.3 Are all reviews documented?   Recorded on internal COC. 

9.3 Data Storage and Archiving    

9.3.1 Are electronic files saved onto two separate media on each day of data 
acquisition? 

 
 

 
 

 

9.3.2 Are all hardcopy data stored in a secured location with limited access 
(e.g., locking file cabinet)? 

 
 

 
 

 

Additional Comments: 
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10.0 QUALITY ASSURANCE/QUALITY CONTROL Yes No Comments 

10.1 Laboratory Certifications    

10.1.1 Is the laboratory accredited for asbestos analysis under the National 
Voluntary Laboratory Accreditation Program (NVLAP)? 

 
10.1.1.1 If yes, when was the last inspection:   Expires 3/31/2009  

 
 

 
 

 

10.1.2 Is the laboratory accredited for asbestos analysis under the American 
Industrial Hygiene Association (AIHA), and does it participate in the 
National Institute for Occupational Safety and Health (NIOSH) 
Proficiency Analytical Testing (PAT) Program? 

 
10.1.2.1 If yes, when was the last inspection:   Issued 6/30/2008  

 
 
 

 

 
 
 

 

 

10.1.3 Does the laboratory possess other certifications?    

Additional Certifications 

State/Agency Certification No. Expiration Date 

 
 

For current listing of EMSL laboratory accreditations go to www.emsl.com and select “Qualifications.” 

10.2 Libby Conflict of Interest Disclosure Policy Yes No Comments 

10.2.1 Does the laboratory abide by the following Libby Project Conflict of 
Interest disclosure policies: 

 
10.2.1.1 The laboratory cannot perform asbestos work for clients/consultants 

who (directly or indirectly) represent WR Grace and/or RJ Lee.  In 
addition, Libby and Libby Sister site samples collected by entities 
other than EPA or EPA contractors cannot be analyzed by the 
laboratory without explicit consent from EPA (via CDM)? 

 
10.2.1.2 The laboratory cannot perform asbestos work for other sites or 

clients if it will impact the capacity to perform quality and timely 
analytical work for the Libby site? 

 
 
 
 
 
 
 

 
 
 
 

 

 
 
 
 
 
 
 

 
 
 
 

 

 

10.2.2 Has the laboratory provided a signed acknowledgement statement of 
these policies on company letterhead? 

 
 

 
 

 

Additional comments: 
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10.0 QUALITY ASSURANCE/QUALITY CONTROL Yes No Comments 

10.3 Training    

10.3.1 Have all analysts undergone training on the proper usage of the 
equipment and instrumentation used in the respective areas: 

 
10.3.1.1 PCM? 

 
10.3.1.2 PLM? 

 
10.3.1.3 TEM? 

 
 
 

 
 

 
 

 

 
 
 

 
 

 
 

 

 
 
 
 
 
Refer to Finding No. 11 of the 
Summary On-site Audit Report. 

10.3.2 Have all analysts demonstrated proficiency through the preparation 
and/or analysis of standards or samples of known values? 

 
 

 
 

 

10.3.3 Has the laboratory successfully completed the training/ mentoring 
program prior to the analyzing Libby field samples: 

 
10.3.3.1 Has the laboratory established a reference library of LA EDXA and 

BIR-1-G spectra? 
 

10.3.3.1.1 Are the spectra instrument-specific? 
 

10.3.3.2 Are all applicable TEM analysts familiar with the following Libby-
specific materials: 

 
10.3.3.2.1 Project-specific method deviations? 

 
10.3.3.2.2 Project-specific visual aids and documents? 

 
10.3.3.2.3 Project-specific QAPP? 

 
10.3.3.2.4 Project-specific SAPs? 

 
 
 
 

 
 

NA 
 
 
 
 

NA 
 

NA 
 

NA 
 

NA 

 
 
 
 

 
 

NA 
 
 
 
 

NA 
 

NA 
 

NA 
 

NA 

 
 
 
 
The laboratory has the LA 
reference standard, but it has 
not been analyzed. 
 
 
 
 
 
Refer to Finding No. 2 of the 
Summary On-site Audit Report. 

10.3.4 Does the laboratory participate in weekly conference calls?   As necessary. 

10.3.5 Is all Libby-specific (mentoring) training recorded and maintained in 
analyst-specific files? 

 
NA 

 
NA 

 

10.4 Internal Audits    

10.4.1 Are internal audits conducted on an annual basis using an appropriate 
checklist? 

 
10.4.1.1 Are internal audit reports available for review? 

 
 

 
 

 
 

 
 

 

10.4.2 Can the laboratory demonstrate the sequence of problem identification, 
corrective action, and resumption of duties? 

 
 

 
 

 

Additional comments: 
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10.0 QUALITY ASSURANCE/QUALITY CONTROL Yes No Comments 

10.5 Quality Records    

10.5.1 Are SOPs available in the applicable areas for all laboratory-specific 
procedures? 

 
 

 
 

 

10.5.2 Does the laboratory have a Quality Assurance Manual/Plan?    

10.5.3 Are all deviations from project-specific SOPs, modifications, and 
guidance documents recorded on a Libby Asbestos Project Record of 
Modification Form to Laboratory Activities? 

 
 

NA 

 
 

NA 

 

10.6 Environmental Controls/Laboratory Monitoring    

10.6.1 Does the laboratory conduct an environmental monitoring program?    

10.6.2 Are ambient air and dust samples collected and analyzed by TEM to 
ensure laboratory cleanliness? 

 
10.6.2.1 How often and in what areas are air and/or dust samples collected? 

 
10.6.2.2 Are records of laboratory monitoring results available? 

 
 

 
--- 
 

 

 
 

 
--- 
 

 

 
 
 
Collected quarterly. 

Additional comments: 
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A.1 SCANNING ELECTRON MICROSCOPY (SEM) Yes No Comments 

A.1.1 Are SEM areas adequate, clean, and orderly?    

A.1.2 Are steps taken to prevent the cross-contamination of equipment, 
supplies, and reagents? 

 
 

 
 

 

Personnel Interviewed 

Name Title Experience 

Richard Harding Regional Manager/TEM Analyst  More than 10 years 

 

A.1.3 Methods and Libby-specific Guidance Documents Yes No Comments 

A.1.3.1 Are the applicable Libby guidance documents available for 
reference: 

 
A.1.3.1.1 SOP SRC-Libby-02 (Rev. 2) – Quantification of Asbestos in 

Soils by SEM/EDS? 

 
 
 
 

 

 
 
 
 

 

 
 
 
Refer to Finding No. 2 of the 
Summary On-site Audit Report. 

A.1.4 Sample Preparation    

A.1.4.1 Ashing (if necessary): 
 

A.1.4.1.1 Is a “sample thief” used to remove a uniform aliquot of material, 
of which 2.00 grams is transferred to a pre-weighed crucible? 

 
A.1.4.1.2 Is the crucible covered, placed in a muffle furnace at 480º F for a 

minimum of 4 hours, and re-weighed? 
 

A.1.4.1.2.1 If the furnace can achieve 480º F in faster than 2 hours, is 
the temperature first held at 250º F for 1 hour? 

 
 
 

NA 
 
 

NA 
 
 

NA 

 
 
 

NA 
 
 

NA 
 
 

NA 

 

A.1.4.2 Sample mounting: 
 

A.1.4.2.1 Are samples prepared, one at a time, in a clean HEPA hood? 
 

A.1.4.2.2 Are approximately 0.5 grams of sample transferred to an 800 ml 
beaker, with 125 mL of fiber-free DI water, and placed on a 
magnetic stir-plate? 

 
A.1.4.2.3 While the sample is mixing, and the particles are in suspension, 

are 20 µl removed using an Eppendorf pipette and filtered 
through a 25 mm polycarbonate filter (0.40 µm or less pore 
size)? 

 
A.1.4.2.3.1 Is this performed two more times for a total of 60 µl? 

 
A.1.4.2.4 Is filtration accomplished either by gravity or a hand-held 

vacuum pump, and not a motorized pump? 
 

A.1.4.2.5 After filtration and drying, is the filter placed on an SEM stub, 
trimmed, and coated with carbon using a vacuum evaporator? 

 
 

NA 
 
 
 

NA 
 
 
 
 

NA 
 

NA 
 
 

NA 
 
 

NA 

 
 

NA 
 
 
 

NA 
 
 
 
 

NA 
 

NA 
 
 

NA 
 
 

NA 

 

Additional comments: 
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A.1 SCANNING ELECTRON MICROSCOPY (SEM) Yes No Comments 

A.1.5 SEM Instrumentation    

A.1.5.1 Do SEM(s) meet the following requirements: 
 

A.1.5.1.1 Are the instruments equipped with thin film or beryllium windows 
(list below)? 

 
A.1.5.1.2 Are instruments well maintained, and are all routine and non-

routine maintenance activities recorded in instrument-specific 
logbooks? 

 
 
 

-- 
 
 
 

 

 
 
 

-- 
 
 
 

 

 
 
 
Beryllium 
 
 
Refer to Finding No. 12 of the 
Summary On-site Audit Report. 

Instrument No. Make Model Capabilities 

Serial No. 156133-25 JOEL 35-CX Beryllium EDS window 

    

    

A.1.6 SEM Calibration Yes No Comments 

A.1.6.1 Are the following SEM calibrations performed as described: 
 

A.1.6.1.1 Size (magnification) calibration performed monthly? 
 

A.1.6.1.2 EDS Calibration: 
 

A.1.6.1.2.1 Standardized at the beginning each day using BIR-1-G 
SRM? 

 
A.1.6.1.2.2 Is the BIR-1-G analyzed as describe in the SOP? 

 
A.1.6.1.3 Are all EDS calibrations recorded and traceable to samples run 

that day? 

 
 

 
 
 
 

NA 
 

NA 
 
 

 

 
 

 
 
 
 

NA 
 

NA 
 
 

 

 
 
Refer to Finding No. 12 of the 
Summary On-site Audit Report. 
 
 
 
 
 
 
 
Refer to Finding No. 12 of the 
Summary On-site Audit Report. 

A.1.7 Standard Calibration    

A.1.7.1 Is a calibration curve of at least 5 standards (blank plus four spiked 
standards) performed? 

 
NA 

 
NA 

 

A.1.7.2 Were prepared calibration standards provided by the USGS? NA NA  

A.1.7.3 Were the individual standard, mean concentrations determined by 
counting asbestos structures in at least 20 FOVs at a magnification 
of 500X? 

 
 

NA 

 
 

NA 

 

Additional comments: 
 
 
 
 
 
 
 
 
 
 
 
 
 

3019-03202009-2



LIBBY SITE-AND LAP-SPECIFIC ASBESTOS LABORATORY CHECKLIST APPENDIX FOR SEM 
 

USEPA Date(s) of On-site:   August 12-13, 2008 
 

EMSL Indianapolis SEM Appendix_fnl.doc Page 3 of 4 

A.1 SCANNING ELECTRON MICROSCOPY (SEM) Yes No Comments 

A.1.8 Sample Analysis    

A.1.8.1 Is the concentration of a sample obtained by counting the number of 
amphibole asbestos structures in each of 20 field of views (FOVs) at 
500X, and using the average value to estimate the mass percent 
from the empiric standard curve? 

 
 
 

NA 

 
 
 

NA 

 

A.1.8.2 Are all analyses performed at 15 kV and at magnifications of 50X, 
500X, and 2000X? 

 
NA 

 
NA 

 

A.1.9 Counting Rules    

A.1.9.1 Are structures meeting the following criteria recorded: 
 

A.1.9.1.1 Particle diameter is in range for the magnification: 
 

A.1.9.1.1.1 Diameter > 20 µm at 50X magnification? 
 

A.1.9.1.1.2 Diameter is 1-20 µm at 500X magnification? 
 

A.1.9.1.1.3 Diameter < 1 µm at 2000X magnification? 
 

A.1.9.2 Aspect ratio ≥ 3:1? 
 

A.1.9.3 Aspect ratio < 3:1, but particle is clearly fibrous? 
 

A.1.9.4 The EDS spectrum of the particle is characteristic of Libby 
Amphibole asbestos, based on the available Libby Amphibole 
spectra criteria? 

 
 
 
 

NA 
 

NA 
 

NA 
 

NA 
 

NA 
 
 
 

NA 

 
 
 
 

NA 
 

NA 
 

NA 
 

NA 
 

NA 
 
 
 

NA 

 

A.1.9.2 For each FOV observed, are the following data recorded: 
 

A.1.9.2.1 Total area coverage? 
 

A.1.9.2.1.1 Is this done by collecting a backscatter image with 
quantification using the appropriate software? 

 
A.1.9.2.1.2 Else, are the visual reference aids provided as Attachment 2 

of the SOP used? 
 

A.1.9.2.2 The length and thickness of all countable structures? 

 
 

NA 
 
 

NA 
 
 

NA 
 

NA 

 
 

NA 
 
 

NA 
 
 

NA 
 

NA 

 

A.1.9.3 EDS spectrum and photomicrograph of first structure recorded, and 
every tenth thereafter? 

 
NA 

 
NA 

 

A.1.9.4 Libby-specific default maximum of 60 FOVs at medium or high 
magnification? 

 
NA 

 
NA 

 

A.1.9.5 Are all data recorded on the Electronic Laboratory Data Recording 
sheet provided? 

 
NA 

 
NA 

 

Additional comments: 
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A.1 SCANNING ELECTRON MICROSCOPY (SEM) Yes No Comments 

A.1.10 Quality Control    

A.1.10.1 Laboratory method blanks: 
 

A.1.10.1.1 Prepare one method blank for each day SEM sample stubs are 
prepared? 

 
A.1.10.1.1.1 Recommended that the laboratory analyze blanks prior to the 

associated field samples? 

 
 
 

NA 
 
 

NA 

 
 
 

NA 
 
 

NA 

 

A.1.11 Standard Operating Procedures (SOPs)    

A.1.11.1 Do laboratory personnel have access to current project-specific 
SOPs, laboratory modifications, and other pertinent guidance 
documents? 

 
 

 

 
 

 

 
Refer to Finding No. 2 of the 
Summary On-site Audit Report. 

A.1.11.2 Are the applicable laboratory SOPs available and followed by 
laboratory personnel (list)? 

 
 

 
 

Refer to Finding No. 12 of the 
Summary On-site Audit Report. 

Document Title Control No. Description 

   

   

   

   

A.1.12 Document Control Yes No Comments 

A.1.12.1 Are all logbooks, notebooks, forms, or other laboratory documents 
legible, accurate, and complete (list)? 

 
 

 
 

Refer to Finding No. 12 of the 
Summary On-site Audit Report. 

Document Title Description/Comments 

  

  

  

  

Additional comments: 
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EXECUTIVE SUMMARY 
 
An asbestos on-site laboratory audit was performed at EMSL Analytical, Inc. in Minneapolis, MN 
on March 18-19, 2008 in support of the Libby Asbestos Site and Libby Action Plan (LAP).  Areas 
assessed included facilities, equipment, personnel, and documentation as related to the 
laboratory’s capability to process samples for asbestos testing in accordance with Libby-specific 
requirements for Libby Amphibole (LA) analysis and quality assurance. 
 
Chain-of-custody (COC) and procedural deficiencies were identified related to the current 
practice by EMSL of processing Libby samples at two different locations.  Samples are received 
from Libby and partially prepped in Westmont, NJ, sent to Minneapolis for analysis, and the data 
returned to Westmont for data package assembly.  COC documentation showing the activities 
performed at each location is unclear. 
 
Other deficiencies observed, the significance of which are yet to be determined, include the 
reporting and use of a grid opening area different than that of the grids actually used, and the 
analysis of samples using a transmission electron microscope (TEM) that can not currently meet 
the selected area electron diffraction (SAED) calibration criteria. 
 
Except for the above listed issues, the laboratory facility, instruments, documentation, and 
personnel appeared to be adequate to meet the requirements of the project. 
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LABORATORY INFORMATION AND AUDIT SCOPE 
 
This report summarizes the findings of an asbestos on-site laboratory audit of EMSL Analytical, 
Inc. in Minneapolis, MN conducted on March 18-19, 2008.  The audit was conducted in support 
of the US Environmental Protection Agency (USEPA) Libby Action Plan (LAP) and Asbestos QA 
Support Task Order (TO), and involved an evaluation of the laboratory’s ability to process 
samples and data in accordance with the provided Libby-specific guidance documents.  Shaw 
Environmental, Inc. Quality Assurance Technical Support (QATS) staff participation in the on-
site audit and subsequent preparation of this report was performed under Sub-task 3, Task 2, 
TO 2019, QATS Contract EP-W-06-005. 
 
Detailed information regarding the subject laboratory is as follows: 
 

Date of On-site:  March 18-19, 2008 
 

Laboratory:   EMSL, Inc. 
    14375 23rd Avenue North  
    Minneapolis, MN  55447 
    763.449.4922 

 
Laboratory Manager: Rachel Travis 

 
Audit Team 
 
US EPA: Mary Goldade, Region 8, Senior Environmental 

Scientist/Chemist 
 Jodie Powell, Region 8, Project Officer 
Shaw QATS:   Michael P. Lenkauskas, Senior Auditor 

 
 
The audit team, comprised of USEPA Region 8 and Shaw Environmental, Inc. QATS personnel, 
performed the technical and evidentiary aspects of the on-site audit.  The technical part of the 
audit involved an evaluation of the Contractor’s facilities, personnel, and capabilities to process 
samples and data as described in the Libby-specific guidance documents.  Processes evaluated 
included sample receipt, sample storage, sample/prepared sample tracking, sample 
preparation, samples analysis, and data package assembly.  Laboratory instrumentation and 
equipment were inspected to ensure proper maintenance and calibration, and laboratory 
personnel were interviewed to determine proficiency in their assigned responsibilities.  Specific 
instrumentation and areas inspected included Phase Contrast Microscopy (PCM), Transmission 
Electron Microscopy (TEM), and Polarized Light Microscopy (PLM), as well as the laboratory’s 
ability to provide the required electronic data deliverable (EDD). 
 
The evidentiary part of the evaluation involved a cursory assessment of current laboratory 
documentation for accuracy, completeness, and defensibility, and a determination of the 
availability of standard operating procedures (SOPs) in the applicable work areas.  Instrument 
logbooks, maintenance logbooks, and standard preparation logbooks were also reviewed for 
completeness and traceability.  During the course of the audit, the LAP–Specific Asbestos 
Laboratory (draft) On-site Audit Checklist was completed by the QATS audit team.  This 
checklist is provided as an attachment to this report. 
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AUDIT FINDINGS 

 
Sample Receipt, Login, Storage and Chain-of-Custody 
 
1. Visitors are not required to sign in or out upon arrival or departure from the EMSL 

Minneapolis laboratory, where client samples, prepared samples, data, and other 
confidential, sensitive materials are accessible.  Documenting visitors will help to protect 
the integrity of materials and information.  Refer to Checklist No. 2.1. 

 
Recommended Corrective Action – Ensure that visitors sign in prior to entering the 
laboratory and sign out upon exiting. 

 
2. Although chain-of-custody is maintained for original samples received at the EMSL 

Westmont, New Jersey and Minneapolis, Minnesota laboratories, it is not maintained for 
prepared samples (slides) shipped from the EMSL Westmont, New Jersey laboratory to 
the EMSL laboratory in Minneapolis, Minnesota.  Although copies of the original sample 
chain-of-custody documentation are provided with prepared samples received from the 
EMSL Westmont, New Jersey laboratory, signatures and dates identifying the individual(s) 
relinquishing and receiving these prepared samples are not recorded.  In addition, the 
associated quality control samples (i.e. laboratory method blanks and sample duplicates) 
received with prepared samples are not identified on the original sample chain-of-custody 
documents, and it is unclear how their presence, or absence upon receipt is verified.  
Refer to Checklist No. 3.6.1. 

 
Recommended Corrective Action – Ensure that chain-of-custody is maintained for all 
samples and prepared samples, including those slides prepared at the EMSL laboratory in 
Westmont, New Jersey, which are shipped to the EMSL laboratory in Minneapolis, 
Minnesota for final preparation and analysis. 

 
3. Included with each set of prepared samples received from the EMSL Westmont, New 

Jersey laboratory is a project summary form, generated by the special projects team, 
which is used to communicate project-specific preparation, analysis, and reporting 
requirements to the appropriate laboratory staff.  The audit team recognizes the project 
summary form as a good preventive action taken by the laboratory to ensure that samples 
are processed in a consistent and compliant manner throughout their laboratory system.  
However, because these project summaries exhibit neither a control number, date, nor 
other means to determine when a specific project summary form was generated, there is 
potential that recent procedural revisions or modifications to laboratory activities might not 
be included.  Refer to Checklist Nos. 3.8.1, 6.10.3.1 and 9.3.3.2. 

 
Note:  A project summary form from an earlier EMSL sample set was observed posted on 
the wall in the TEM area. 

 
Recommended Corrective Action – In order to ensure that the project-specific 
information provided on each EMSL project summary form is both accurate and current, 
each project summary form should include a control number or other means to ensure it is 
current. 
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Fiber Analysis by Phase Contrast Microscopy (PCM) 
 
4. The EMSL Minneapolis laboratory does not participate in the American Industrial Hygiene 

Association (AIHA) Industrial Hygiene Proficiency Testing (IHPAT) Program, and is 
therefore not qualified to analyze Libby samples by PCM.  The laboratory manager 
indicated that the laboratory only analyzes samples by PCM on rare occasions, and that 
no Libby samples have been analyzed by PCM at EMSL’s Minneapolis laboratory.  Refer 
to Checklist No. 9.1.2. 

 
Recommended Corrective Action – Until the laboratory demonstrates successful 
participation in the AIHA IHPAT Program, it should not perform PCM analysis on any of 
the Libby Operable Units or in support of LAP work. 

 
Sample Preparation for Analysis by Transmission Electron Microscopy (TEM) 
 
5. The preparation of samples for TEM analysis is initiated at the EMSL laboratory in 

Westmont, New Jersey and completed at the laboratory in Minneapolis.  However, the 
supporting documentation does not clearly show what procedures are performed at each 
laboratory.  For example, the internal chain-of-custody records for dust samples indicates 
that “slides” were shipped from the EMSL laboratory in Westmont, New Jersey to the 
laboratory in Minneapolis, but the associated indirect preparation records indicate they 
were “prepped to grids” in Westmont, New Jersey.  Refer to Checklist No. 5.13.1. 

 
Recommended Corrective Action – Ensure that the sample preparation documents 
provide a clear, concise record of the sample preparation process, specifically those 
samples partially prepared at one laboratory and shipped to another for completion.  

 
Asbestos Analysis by Transmission Electron Microscopy (TEM) 
 
6. The grid opening area of 0.012 mm2 recorded on the NADES count sheets, used to 

calculate both the analytical sensitivity and sample concentration, is not the grid opening 
area of the grids used at the Minneapolis laboratory, which is 0.013 mm2.  The NADES 
count sheets used during TEM analysis are received with the associated, partially 
prepared samples from the Westmont, New Jersey laboratory with some of the fields, 
including the grid opening area, completed.  Refer to Checklist Nos. 6.14.1 and 8.1.1.2 

 
Recommended Corrective Action – Ensure that the correct grid opening area is 
recorded on the count sheets received from the EMSL Westmont, New Jersey laboratory.  
In addition, initiate an investigation to determine the overall impact of this non-
conformance, beginning with the identification of those samples for which the analytical 
sensitivities and concentrations were calculated using the incorrect grid opening area. 

 
Asbestos Analysis by Polarized Light Microscpy (PLM) 
 
7. Instrument-specific logbooks are available for each of the four PLMs used in the 

laboratory, and are used to record such information as microscope calibration, 
maintenance, quality control analyses, and the calibration of instrument-specific refractive 
index (RI) liquids.  However, neither the logbooks nor the RI liquids are labeled with the 
identification number of the PLM to which they are associated.  While the calibration 
information for the PLMs and RI liquids appear to be occurring at the proper frequency, 



 

EMSL-MN Libby Asbestos On-site Audit Report_fnl.doc Page 5 of 8  

because the logbooks are not labeled, this information cannot be traced back to the 
respective PLMs or RI liquids.  Refer to Checklist Nos. 7.4.3 and 7.6.3. 

 
Recommended Corrective Action – Ensure that the information recorded in instrument-
specific logbooks can be accurately traced to the applicable instrumentation, equipment, 
and reagents. 

 
8. Each analyst analyzes a daily asbestos Standard Reference Material (SRM), which is 

verified against the nominal value prior to performing sample analyses.  However, the 
available table of SRM nominal values does not include acceptance limits, and it’s unclear 
how the analyst determines whether or not the obtained result is acceptable.  Refer to 
Checklist No. 7.11.2. 

 
Recommended Corrective Action – Ensure that acceptance limits are available for 
comparison to allow the PLM analysts to verify the accuracy of their daily asbestos SRM 
analyses.   

 
9. The analyst demonstrating the technique used to prepare slides for PLM analysis did not 

label preparation slides with the applicable sample number, even when preparing multiple 
samples.  Distractions, distribution of slides for duplicate or confirmation analyses, and 
other scenarios could result in a mix-up of unlabeled slides and the reporting of incorrect 
data.  Refer to Checklist No. 7.8.5. 

 
Note:  A corrective action form dated January 30, 2008 cited “cross contamination”, “mis-
ID”, or “too many samples done” as potential root causes for a sample being incorrectly 
reported as < 1% Chrysotile. 

 
Recommended Corrective Action – Minimize the potential for the misidentification of 
prepared samples (slides) by labeling each slide with the identification number of the 
prepared sample. 

 
Data Reduction and Data Package Assembly 
 
10. The count sheets and other pertinent data generated at the Minneapolis laboratory are 

transmitted and/or shipped to the EMSL laboratory in Westmont, New Jersey for data 
entry and data package assembly.  However, it is unclear how this process is tracked, 
controlled, and the final results verified.  Refer to Checklist No. 8.2.2. 

 
Recommended Corrective Action – Develop written procedures describing how hard 
copy and electronic data transferred to the EMSL Westmont laboratory for data entry and 
reporting are tracked and verified. 

 
11. The submittal of revised reports to clients due to non-conformance or other errors are not 

adequately documented.  When a report is corrected and resubmitted, neither a hard copy 
nor electronic copy of the original report is retained.  Additionally, the footnote at the 
bottom of a revised report identifying it as “revised” is sometimes ambiguous, making it 
unclear as to why the report was revised.  Refer to Checklist No. 8.3.2. 

 
Recommended Corrective Action – Ensure that copies of all original and revised reports 
are retained, and that the documentation describing what was revised and why is clear. 
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12. Three data packages were reviewed during the audit (040725570, 040725574 and 
040725786) with the following discrepancies identified: 

 

• The indirect preparation records for dust samples indicate that one (1) and 
occasionally two (2) secondary filters are prepared for dust samples, with filtrate 
volumes from 1 - 50 mL used.  The minimum number of secondary filters to 
prepare is three. 

 

• The indirect preparation records for dust samples indicate the samples are 
“prepped to grid” prior to being shipped to Minneapolis, but the internal chain-of-
custody records indicate they were prepped to slides prior to being shipped. 

 

• The grid opening areas on the NADES count sheets are incorrectly reported as 
0.0120 mm2.  The correct grid opening area is 0.0130 mm2. 

 

• Corrections are not always made by striking out incorrect entries with a single 
line with the initials of the individual who made the change and the date the 
change was made.  Some of the corrections were obliterated or not initialed and 
dated. 

 
The requirement to prepare three secondary filters during indirect preparation or to a 
serial dilution if a10 mL aliquot dilution appears to be overloaded, are described in 
Sections 4.1.20, 4.1.21, 4.2.14 and 4.2.15 of SOP EPA-Libby-08.  Refer to Checklist Nos. 
5.7.3.3.1 and 5.8.4.3. 

 
Recommended Corrective Action – Ensure that samples are prepared as described in 
the applicable written procedures, that the information recorded on sample preparation 
and analytical documents is accurate, and that all corrections are made by drawing a 
single line through the incorrect entry and initialed and dated by the individual making the 
correction. 

 
Quality Assurance/Quality Control (QA/QC) 
 
13. Although a mentor training program is in place and most of the analysts interviewed have 

spent time preparing and analyzing samples at the EMSL Libby, Montana laboratory, 
documentation of Libby-specific (mentor) training and other relevant experience is not 
evident in the individual personnel files.  Refer to Checklist No. 9.3.5. 

 
Recommended Corrective Action – Ensure that all Libby-specific training is 
documented and maintained in the individual personnel training files. 

 
14. Personnel from both the EMSL facilities in Libby, Montana and Westmont, New Jersey 

participate in the weekly Libby laboratory conference calls scheduled each Tuesday at 1 
pm (EST).  However, personnel from the Minneapolis laboratory do not attend.  Refer to 
Checklist No. 9.3.4 

 
Recommended Corrective Action – Ensure that all applicable EMSL facilities participate 
in the weekly Libby laboratory conference call and receive all pertinent laboratory-related 
information in a timely manner. 
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15. A corrective action form dated “July 2007 thru August 2007” describes camera constant 
calibration difficulties for TEM #3, which included the failure of as many as three out of five 
chysotile standards.  During a subsequent NVLAP audit conducted on August 8, 2007, the 
auditor stated that the problem was that the negatives collected during the camera 
constant calibration were not a true circle, but elliptical, and as a result the diffraction 
pattern spacing was dependent on the orientation (i.e. n-s versus e-w) of the fiber.  The 
NVLAP auditor suggested that either multiple calibrations be performed to determine the 
expected diffraction pattern spacing at different fiber orientations or have the scope fixed.  
At the time of the audit the scope was still in use, had not been fixed, and it is not clear 
whether or not multiple camera constant calibrations had been performed as suggested 
by the NVLAP auditor.  Refer to Checklist No. 6.5.2. 

 
Recommended Corrective Action – Provide corrective action describing the steps that 
have been taken since the on-site audit to ensure that the data generated from analyses 
performed using TEM #3 are accurate and reliable. 

 
 
CONCLUSIONS 
 
The on-site evaluation revealed that the EMSL Analytical, Inc. laboratory in Minneapolis, 
Minnesota has sufficient space, analytical equipment, and personnel to receive, prepare, and 
analyze samples in compliance with the current Libby-specific guidance documents.  The 
personnel interviewed appeared to be well trained, experienced, and knowledgeable in the 
analysis of various matrices for asbestos by both polarized light microscopy and transmission 
electron microscopy.  The work spaces evaluated were clean and well organized, and the 
documentation reviewed was accurate and complete. 
 
Several areas of concern were identified during the on-site audit.  The current practice of 
partially preparing samples in the New Jersey laboratory, transfer of the preparations to the 
Minneapolis laboratory for analysis, and then transfer of the results from the Minneapolis 
laboratory to Westmont for data entry and data package assembly yielded several findings.  
There are no written procedures to control and track the transfer of prepared samples and data.  
Chain-of-custody documentation is inadequate and the records of the sample preparation and 
reporting activities are also unclear.  In addition, none of the personnel at the Minneapolis 
laboratory participate in the Libby weekly laboratory conference calls, which could account for 
the lack of knowledge concerning recent modifications to laboratory procedures.  An on-site 
audit of the EMSL laboratory in Westmont, New Jersey has been scheduled for April 22-24, 
2008 to gain a better understanding of how the samples are prepared and transferred, and how 
the data are verified and reported. 
 
In addition to these concerns, there were two deficiencies that could potentially impact the 
results of past analyses performed at the Minneapolis laboratory that may require further 
investigation.  The first relates to the use of incorrect grid opening areas to calculate the 
analytical sensitivity and concentrations of samples partially prepared at the Westmont, New 
Jersey laboratory and shipped, with the grid opening area field completed, to the laboratory in 
Minneapolis.  It is not clear how long the incorrect grid opening areas have been used, or what 
the impact on reported analytical sensitivities and samples concentrations.  The second 
deficiency concerns the camera constant calibration of TEM #3, which was originally 
investigated in July of 2007 and cited by the NVLAP auditor in August of that same year.  At the 
time of the NVLAP audit, the auditor recommended that the instrument either be fixed or a 
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modified calibration be performed to accommodate the instrument malfunction.  However, it is 
unclear whether any of the recommended corrective actions have been implemented. 
 
All, laboratory personnel interviewed were cooperative and readily answered all questions 
posed by the audit team, and the management of the laboratory appeared to be responsive to 
the identified deficiencies. 
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Laboratory Manager/QC Coordinator 
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Quality Program Manager 
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Special Projects/Laboratory Manager (Libby) 
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Administration Coordinator/Sample Custodian 
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TEM/PCM/PLM Analyst 
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TEM/PCM/PLM Analyst 
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TEM/PCM/PLM Analyst 
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Title 
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1.0 LABORATORY STANDING Yes No Comments 

1.1 Is the laboratory currently receiving samples from any of the Libby 
Superfund Site Operable Units (OUs)? 

 
X 

 
 

 

If “YES,” the laboratory has received or has been receiving samples from one or more Libby Superfund Site OUs, 
describe below the kinds of samples that have been received (i.e., air, dust or bulk) and the analyses performed (i.e., 
PLM, PCM or TEM): 

The EMSL Minneapolis, Minnesota laboratory has received prepared samples from OU 7 (Troy) through the EMSL 
laboratory in Westmont, New Jersey.  With the exception of some TEM & PLM samples that have been received from 
EMSL’s Libby, Montana laboratory for duplicate preparation and analysis, all of the Libby samples analyzed by the 
Minneapolis laboratory were originally received at the Westmont laboratory, partially prepared (on slides), and then 
shipped to the Minneapolis laboratory for final grid preparation and analysis. 

2.0 SECURITY OF LABORATORY Yes No Comments 

2.1 Are visitors required to sign in? 
 

2.2 Are all entrances to the laboratory locked, except the entrance to the 
reception area? 

 
 
 

X 

X 
 
 
 

Refer to Finding # 1 of the 
summary on-site audit report. 

3.0 SAMPLE RECEIPT, LOGIN, STORAGE & TRACKING     

3.1 Is the sample receiving area adequate, clean, and orderly? 
 

3.2 Is the sample receiving area secured against unauthorized personnel? 

X 
 

X 

 
 
 

 

Personnel Interviewed 

Name Title Experience 

Kristal Bean Sample Custodian 3 years 

3.3 Sample Receipt Yes No Comments 

3.3.1 Is there a sample custodian and designated alternate responsible for 
sample receipt and log-in?    

 
3.3.2 Is the custodian or alternate available to receive and log-in samples 

at any time delivery services are operating? 
 

3.3.3 Are sample shipping containers opened in a HEPA hood to prevent 
possible laboratory contamination? 

 
X 
 
 

X 
 
 

X 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
As Necessary. 

Additional comments: 
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3.3 Sample Receipt Yes No Comments 

3.3.4 Does the sample custodian verify and record the following 
information on the sample receiving documentation: 

 
3.3.4.1 Presence and condition of custody seals? 

 
3.3.4.2 Presence or absence of chain-of-custody records? 

 
3.3.4.3 Presence or absence of airbill sticker(s)? 

 
3.3.4.4 Sample condition? 

 
3.3.4.5 Presence of packaging or packing material which could 

compromise samples? 
 

3.3.4.6 Problems/discrepancies between COC records, airbills, client 
requests, etc.? 

 
3.3.4.7 Bulk and air samples received separately? 

 
3.3.5 Are Chain-of-Custody (COC) records signed and dated at the time of 

sample receipt? 

 
 
 

X 
 

X 
 

X 
 

  X 
 
 

X 
 
 

X 
 

X 
 
 

X 

  

 
3.3.6 Is a system in place to contact the client in case of absent 

documentation, or discrepancies between COCs, client requests, 
etc.? 

 
3.3.7 Are subsequent resolutions to problems and discrepancies 

documented? 

 
 

 
X 
 
 

X 

  

3.4 Sample Identification     

3.4.1 Are sample receipt identification logbooks, or a LIMS, used to log-in 
samples and assign unique laboratory identification numbers? 

 
3.4.2 Does the logbook or logging system serve as a direct cross-

reference between laboratory ID numbers and client ID numbers? 
 

3.4.3 When samples are split in the laboratory, is there a method in place 
to assign laboratory numbers to track the sample back to the original 
sample? 

 
X 
 
 

X 
 
 
 

X 

  
A LIMS is used. 

Additional comments: 
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3.5 Sample Storage Yes No Comments 

3.5.1 Are storage facilities sufficient? 
  

3.5.2 Is the sample storage area secured to prevent entry of unauthorized 
personnel? 

 
3.5.3 Does the sample custodian keep storage logbooks? 

 
3.5.4 Are samples easy to locate from logbook references? 

X 
 
 

X 
 
 
 

n/a 

 
 
 
 
 

X 
 

n/a 

 
 
 
 
 
Tracking boards are utilized. 

3.6 Sample Tracking     

3.6.1 Is a system in place to keep track of samples and prepared samples 
entering and leaving the storage, sample preparation, and analysis 
areas? 

 
3.6.2 Are the retention and/or disposal of unused portions of samples and 

prepared samples documented?  

 
 
 
 
 

W 

 
 

X 
 
 

W 

 
 
Refer to Finding # 2 of the 
summary on-site audit report. 

3.7 Standard Operating Procedures (SOPs)    

3.7.1 Are the applicable laboratory SOPs available and followed by 
laboratory personnel (list)? 

 
X 

  

Document Title Control No. Description 

EMSL QA Manual Revision IX The EMSL QA Manual includes the sample 
receiving procedures in Section 5.0 

   

   

   

3.8 Document Control: Yes No Comments 

3.8.1 Are all logbooks, notebooks, forms, or other laboratory documents 
legible, accurate, and complete (list)? 

 X 
Refer to Finding # 3 of the 
summary on-site audit report. 

Document Title Description/Comments 

Project Summary Reports Specify project-specific requirements and are received with prepared 
samples from EMSL-Westmont. 

  

  

  

Additional comments:  Procedures denoted with a “W” in the “Yes” and “No” columns of the checklist are performed at the 
EMSL laboratory in Westmont, New Jersey, and will be evaluated during an on-site audit scheduled for that location on April 
22-24, 2008. 
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4.0 PHASE CONTRAST MICROSCOPY (PCM) Yes No Comments 

4.1 Is the PCM area adequate, clean, and orderly? 
 

4.2 Are steps taken to prevent the cross contamination of equipment, 
supplies, and reagents? 

 
X 
 

X 

  

Personnel Interviewed 

Name Title Experience 

Jodie Bourgerie PCM Analyst 9 years 

   

4.3 Method and Laboratory Modifications Yes No Comments 

4.3.1 Are the applicable guidance documents available for reference:  
 

4.3.1.1 NIOSH Method 7400 (Issue 2), 1994? 

 
 

X 

   

4.3.2 Laboratory Modification LB-000015: 
 
4.3.2.1 Modification of the method overload rejection criteria of >50% to 

a Libby project overload rejection criteria of > 25%? 
 

4.3.2.2 If samples are visibly overloaded or contains lose debris is an 
indirect preparation performed? 

 
4.3.2.3 Is the observance of non-countable long fibers noted? 

 
 
 

n/a 
 
 

n/a 
 

n/a 

 
 
 

n/a 
 
 

n/a 
 

n/a 

 
 
The EMSL-Minneapolis 
laboratory does not participate 
in the AIHA IHPAT Program 
and does not receive PCM 
samples from Libby.   

4.4 Equipment       

4.4.1 Are the microscopes used to analyze samples equipped with the 
following: 

 
4.4.1.1 Positive phase contrast, with green or blue filter? 

 
4.4.1.2 Adjustable field iris? 

 
4.4.1.3 Eyepiece (8 to 10X)? 

 
4.4.1.4 Phase magnification (40 to 45X)?  

 
4.4.1.5 Walton-Beckett Graticule? 

 
4.4.1.6 Stage micrometer with 0.01 mm subdivisions? 

 

 
 
 

X 
 

X 
 

X 
 

X 
 

X 
 

X 

 

 

4.4.2 Are microscope and phase ring alignment checks conducted daily? 
 

4.4.3 Are resolution checks performed weekly using an HSE/NPL slide?  

X 
 

X 

 
 

4.4.4 Are maintenance and calibration activities recorded? 
 

4.4.5 Are glass slides and cover slips cleaned prior to use, and stored in 
an environment free of dust and fibers? 

 
4.4.6 Are filter prepared as described in the applicable method(s)?  

 
4.4.7 Are filter preparation slides stored in fiber/dust free environment? 

X 
 
 

X 
 

X 
 

X 
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4.5 Sample Analysis Yes No Comments 

4.5.1 Are the appropriate counting rules used? 
 

4.5.2 How are the fields and fibers tracked and recorded? 

X 
 

X 

  

4.6 Quality Control       

4.6.1 Is each analyst provided a minimum of one reference slide per work 
day?  

 
4.6.2 Are recounts analyzed at a frequency of 1 per 10 samples analyzed? 

 
4.6.3 Are recounts performed by the same analysts on the same 

microscope? 

 
X 
 

X 
 
 

X 

  

4.7 Standard Operating Procedures (SOPs)       

4.7.1 Are the applicable laboratory SOPs available and followed by 
laboratory personnel (list)? 

 
X 

  

Document Title Control No. Description 

EMSL35PCMSOP200.00 Revision 7 (4/2005) PCM SOP 

   

4.8 Document Control Yes No Comments 

4.8.1 Are all logbooks, notebooks, forms, or other laboratory documents 
legible, accurate, and complete (list)? 

 
X 

  

Document Title Description/Comments 

PCM Calibration/QC Logbook Microscope-specific logbook to record calibration and QC analyses. 

  

  

Additional comments: 
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5.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comment 

5.1 Are the grid preparation areas adequate, clean, and orderly? 
 

5.2 Are bulk samples prepared in an area separate from that used to prepare 
air and dust samples?  

 
5.3 Are steps taken to prevent the cross contamination of equipment, supplies, 

and reagents? 

X 
 
 

W 
 
 

X 

 
 
 

W 

 

Personnel Interviewed 

Name Title Experience 

Rachel Travis Laboratory Manager 16 years 

   

   

   

5.4 Equipment Yes No Comment 

5.4.1 Drying oven & muffle furnace: 
 

5.4.1.1 Checked routinely and recorded in a permanent logbook?  

 
 

W 

 
 

W 

 

5.4.2 Analytical balances: 
 
5.4.2.1 Located away from drafts and areas subjected to rapid 

temperature changes? 
 

5.4.2.2 Checked routinely and recorded in a permanent logbook? 
 

5.4.2.3 Calibrated within the last 12 months by a certified technician? 

 
 
 

W 
 

W 
 

W 

 
 
 

W 
 

W 
 

W 

 

5.4.3 Plasma Asher: 
 

5.4.3.1 Calibrated on a routine basis? 
 

5.4.3.2 Checked routinely and recorded in a permanent logbook? 

 
 

X 
 

X 

  
 
There are two plasma ashers 
available for etching samples. 

 

5.4.4 Sputter Coater (Vacuum evaporator): 
 

5.4.4.1 Calibrated on a routine basis? 
 

5.4.4.2 Checked routinely and recorded in a permanent logbook? 

 
 

X 
 

X 

  
There are two vacuum 
evaporators available for 
carbon coating. 

5.4.5 Ventilation Hoods: 
 

5.4.5.1 Checked routinely and recorded in a permanent logbook? 

 
 

X 

  

Additional comments:  Procedures denoted with a “W” in the “Yes” and “No” columns of the checklist are performed at the 
EMSL laboratory in Westmont, New Jersey, and will be evaluated during an on-site audit scheduled for that location on April 
22-24, 2008. 
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5.5 Preparation of Air Filters Yes No Comments 

5.5.1 What method(s) does the laboratory use to prepare air samples for 
TEM analysis: 

 
5.5.1.1 40 CFR, Chapter 1, Part 763, Subpart E (AHERA)?  

 
5.5.1.2 Determination of Asbestos Fibers (ISO 10312:1995 E)? 

 
 
 

X 
 

X 

  

5.5.2 Are filters collapsed (cleared) by the “hot block” or a similar 
technique (describe technique)? 

 
5.5.3 Is plasma etching performed on collapsed filters? 

 
5.5.3.1 Is a 10% layer of the collapsed surface removed during 

etching? 

 
W 
 

W 
 

W 

 
W 
 

W 
 

W 

  

5.5.4 Once the filters have been collapsed, are samples transferred to a 
vacuum evaporator for application of a 1 to 5 mm section of graphite 
rod? 

 
5.5.5 Are excised filter sections placed, carbon side down, on the 

appropriately labeled grid, and cleared using a Jaffe Washer or an 
equivalent technique (describe)?  

 
5.5.6 Are samples checked for remaining filter residue after clearing? 

 
5.5.6.1 If residue remains, is condensation washing or an equivalent 

technique used (Describe technique)? 

 
 

W 
 
 
 

X 
 

X 
 
 

X 

 
 

W 

 

5.6 Dust Sample Preparation    

5.6.1 What method(s) does the laboratory use to prepare dust samples for 
TEM analysis: 

 
5.6.1.1 Microvacuum Sampling and Indirect Analysis of Dust by TEM 

(ASTM D 5755-03)?   

 
 
 
 

X 

  

5.6.2 Are the applicable Libby guidance documents available for 
reference:  

 
5.6.2.1 Collection and Analysis of Asbestos in Indoor Dust (SRC-Libby-

05 Rev. 0)?  

 
 
 

X 

  

5.6.3 Sample filtration: 
  

5.6.3.1 Are sample cassettes rinsed with a 50/50 filtered DI 
water/reagent alcohol solution into a beaker and brought to a 
final volume of 100 ml with particle-free water?  

 
5.6.3.2 Is the solution adjusted to a pH of 3-4 with a 10% solution of 

glacial acetic acid, sonicated for 3 minutes, and allowed to settle 
for 2 minutes prior to filtering? 

 
 
 
 

W 
 
 
 

W 

 
 
 
 

W 
 
 
 

W 

  

Additional comments: Procedures, denoted with an “W” in the “Yes” and “No” columns of the checklist are performed at the 
EMSL laboratory in Westmont, New Jersey, and will be evaluated during an on-site audit scheduled for that location on April 
22-24, 2008. 
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5.6 Dust Sample Preparation Yes No Comment 

5.6.3.3 Are the appropriate aliquots of filtrate passed through a 25 mm 
or 47 mm filter assembly with an MCE filter (≤0.22 µm) with a 
5.0 µm MCE support pad? 

 
5.6.3.3.1 Are serial dilutions performed as necessary? 

 
 

W 
 

W 

 
 

W 
 

W 

 
 
  

 
5.6.3.4 Are TEM grids prepared as described in Section 5.5 of this 

checklist? 

 
 

X 

  

5.7 Libby-Specific Indirect Sample Preparation Without Ashing     

5.7.1 Are the applicable Libby guidance documents available for 
reference:  

 
5.7.1.1 Indirect Preparation of Air and Dust Samples for TEM Analysis 

(EPA-Libby-08 Rev. 0)?  

 
 
 

X 

  

 
5.7.2 LB000053 – Is indirect preparation performed on samples which are 

visibly overloaded or contain loose debris? 
 

5.7.2.1.1 Is indirect preparation without ashing performed on non-
investigative samples with the applicable sample prefix 
codes? 

 
 

X 
 
 
 

X 

  

5.7.3 Sample filtration: 
 
5.7.3.1 Are air cassettes examined for loose material? 
 

5.7.3.1.1 If no loose material is evident, are a portion of the air 
samples retained? 

5.7.3.1.2 If loose material is evident, is it filtered along with the air 
filter? 

 
5.7.3.2 Are air filters, loose material, and dust rinsed into a beaker and 

brought to a final volume of 100 ml with particle-free water?  
 

5.7.3.2.1 Adjusted to a pH of 3-4 with a 10% solution of glacial acetic 
acid? 

5.7.3.2.2 Sonicated for 3 minutes and allowed to settle for 2 minutes 
prior to filtering? 

 
 

W 
 
 

W 
 

W 
 
 

W 
 
 

W 
 

W 

 
 

W 
 
 

W 
 

W 
 
 

W 
 
 

W 
 

W 

  

5.7.3.3 Are the appropriate aliquots of filtrate passed through a 
disposable 25 mm filter assembly with a 0.2 µm MCE filter with 
a 5.0 µm MCE support pad? 

 
5.7.3.3.1 Are three secondary filters prepared using 50 ml, 25 ml and 

10 ml, with greater or lesser volumes acceptable for 
overloaded air samples? 

 
5.7.4 Are serial dilutions performed as necessary? 

 
 

W 
 
 
 
 
 

W 

 
 

W 
 
 
 

X 
 

W 

 
 
 
 
 
 
Refer to Finding # 12 of the 
summary on-site audit report. 

 

5.7.5 Are TEM grids prepared as described in Section 5.5 of this checklist? X   

Additional comments: Procedures, denoted with an “W” in the “Yes” and “No” columns of the checklist are performed at the 
EMSL laboratory in Westmont, New Jersey, and will be evaluated during an on-site audit scheduled for that location on April 
22-24, 2008. 
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5.8 Libby-Specific Indirect Sample Preparation With Ashing Yes No Comment 

5.8.1 Are the applicable Libby guidance documents available for 
reference:  

 
5.8.1.1 Indirect Preparation of Air and Dust Samples for TEM Analysis 

(SOP EPA-Libby-08 Rev. 0)?  

 
 
 

X 

  

5.8.1.2 LB000053 – Is indirect preparation performed samples which 
are visibly overloaded or contain loose debris? 

 
5.8.1.2.1 Is indirect preparation with ashing performed on investigative 

samples with the applicable sample prefix codes?  

 
X 
 
 

X 

  

5.8.2 Initial filtration: 
 
5.8.2.1 Are air cassettes examined for loose material? 
 

5.8.2.1.1 If no loose material is evident, are a portion of the air 
samples retained? 

5.8.2.1.2 If loose material is evident, is it filtered and ashed along with 
the air filter? 

 
 

W 
 
 

W 
 

W 

 
 

W 
 
 

W 
 

W 

  

5.8.3 Ashing: 
 

5.8.3.1 Are filters covered with aluminum foil and placed in a plasma 
asher? 

 
5.8.3.1.1 Is the plasma asher operated at minimum power? 
5.8.3.1.2 Is 100% ashing confirmed by visual observation? 

 
 
 

W 
 

W 
W 

 
 
 

W 
 

W 
W 

 

5.8.4 Final filtration: 
 

5.8.4.1 Is ash residue rinsed into a beaker and brought to a final 
volume of 100 ml with particle-free water?  

 
5.8.4.1.1 Adjusted to a pH of 3-4 with a 10% solution of glacial acetic 

acid? 
5.8.4.1.2 Sonicated for 3 minutes and allowed to settle for 2 minutes 

prior to filtering? 

 
 
 

W 
 
 

W 
 

W 

 
 

 
W 
 
 

W 
 

W 

 

5.8.4.2 Are the appropriate aliquots of filtrate passed through a 
disposable 25 mm filter assembly with a 0.2 µm MCE filter with 
a 5.0 µm MCE support pad?  

 
5.8.4.3 Are three secondary filters prepared using 50 ml, 25 ml and 10 

ml, with greater or lesser volumes acceptable for overloaded air 
samples?  

 
 

W 
 

 
 
 

 
 

W 
 
 
 

X 

 
 
 
 
 
Refer to Finding # 12 of the 
summary on-site audit report. 

5.8.5 Are serial dilutions performed as necessary? W W  

5.8.6 Are TEM grids prepared as described in Section 5.5 of this checklist? X   

Additional comments: Procedures denoted with a “W” in the “Yes” and “No” columns of the checklist are performed at the 
EMSL laboratory in Westmont, New Jersey, and will be evaluated during an on-site audit scheduled for that location on April 
22-24, 2008. 
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5.9 Water Sample Preparation Yes No Comments 

5.9.1 What method(s) does the laboratory use to prepare water samples 
for TEM analysis: 

 
5.9.1.1 Determination of Asbestos Structures Over 10 µm in Length in 

Drinking Water (Method 100.2)?  

 
 
 
 

X 

  

5.9.2 Are samples received and filtered by the laboratory within 48- hours 
of collection? 

 
5.9.2.1 If not, are they stored in a refrigerator until filtered? 
 

5.9.3 Is the sample hand agitated and sonicated at low power for 15 
minutes, and hand agitated again before aliquots are removed? 

 
5.9.4 Are the appropriate aliquots of the original sample poured though a 

25 mm or 47 mm MCE filter (0.22 µm or smaller pore size) with an 
MCE filter (5 µm pore size) backing pad? 

 
Note: No less than 1 mL must be used as an aliquot. 
 

 
W 
 

W 
 
 

W 
 
 
 

W 

 
W 
 

W 
 
 

W 
 
 
 

W 

 

5.9.5 Are TEM grids prepared as described in Section 5.5 of this checklist? X   

5.10 Grid preparation/filtrate storage    

5.10.1 For indirect preparations are remaining filtrate filtered onto the 
appropriate filter to be archived? 

 
5.10.2 Are all remaining filters and filter portions labeled and archived? 

 
5.10.3 Are grid preparations stored in a dust free environment, and in a 

manner which will allow them to be easily located for analysis? 

 
W 
 

W 
 
 

W 

 
W 
 

W 
 
 

W 

 
 

5.11 Quality Control Samples    

5.11.1 Are quality control samples prepared as described in laboratory 
modification LB-000029b? 

 
5.11.1.1 Laboratory Blanks (LB) prepared at a frequency of 4%?  

 
5.11.1.2 Are soil matrix blanks prepared at a frequency of 1%? 

 
5.11.1.2.1 Is fiber-free soil matrix provided by the USGS? 
 

5.11.1.3 Re-preparations prepared at a frequency of 1%?  
 
5.11.1.4 Are plasma etching blanks prepared and analyzed with each 

batch of samples etched? 

 
 
 

X 
 

W 
 

W 
 

W 
 
 

W 

 
 
 
 
 

W 
 

W 
 

W 
 
 

W 

 
 
 
Each of the method blanks 
received, one with each batch 
of prepared samples from 
Westmont, are analyzed. 

Additional comments:  Procedures denoted with a “W” in the “Yes” and “No” columns of the checklist are performed at the 
EMSL laboratory in Westmont, New Jersey, and will be evaluated during an on-site audit scheduled for that location on April 
22-24, 2008. 

 
 
 
 
 
 



 LAP–SPECIFIC ASBESTOS LABORATORY (DRAFT) ON-SITE AUDIT CHECKLIST 

 

USEPA             Date of On-site: March 18-19, 2008   
 

EMSL-MN Asbestos On-site Audit Checklist_fnl.doc    
 Page 12 of 29 

5.12 Standard Operating Procedures (SOPs) Yes No Comment 

5.12.1 Are the applicable laboratory SOPs and LAP laboratory 
modifications available and followed by laboratory personnel (list)? 

 
X 

  

Document Title Control No. Description 

EMSL35TEMSOP200.0 Revision 4 (4/2005) AHERA 

   

   

   

5.13 Document Control Yes No Comments 

5.13.1 Are all logbooks, notebooks, forms, or other laboratory documents 
legible, accurate, and complete (list)? 

  
 

  
X 

Refer to Finding # 5 of the 
summary on-site audit report. 

Document Title Description/Comments 

Indirect Preparation Record Provides a record of the volumes filtered onto secondary filters which will be used to 
prepare grid preparations. 

  

  

  

Additional comments:  Procedures denoted with a “W” in the “Yes” and “No” columns of the checklist are performed at the 
EMSL laboratory in Westmont, New Jersey, and will be evaluated during an on-site audit scheduled for that location on April 
22-24, 2008. 
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6.0 TEM ANALYSIS Yes No Comment 

6.1 Are TEM areas adequate, clean, and orderly? 
 

6.2 Are steps taken to prevent the cross contamination of equipment, 
supplies, and reagents? 

X 
 
 

X 

  

Personnel Interviewed    

Name Title Experience 

Lynn Scott TEM Analyst 8 years 

   

6.3 Methods and Libby-specific Guidance Documents Yes No Comment 

6.3.1 What method(s) does the laboratory use to analyze samples TEM: 
 

6.3.1.1 40 CFR, Chapter 1, Part 763, Subpart E (AHERA)?  
 

6.3.1.2 Determination of Asbestos Fibers (ISO 10312:1995 E)? 
 

6.3.1.3 Microvacuum Sampling and Indirect Analysis of Dust by TEM 
(ASTM D 5755-03)?   

 
6.3.1.4 Determination of Asbestos Structures Over 10 µm in Length in 

Drinking Water (Method 100.2)?  
 

6.3.1.5 Superfund Method for the Determination of Releasable 
Asbestos in Soils and Bulk Materials (EPA 540-R-97-028)? 

 
6.3.1.6 Method for the Determination of Asbestos in Bulk Building 

Materials (EPA 600-R-93-116)? 

 
 

X 
 

X 
 
 

X 
 
 

X 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

X 
 
 

X 

 

Additional comments: 
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6.4 TEM Instrumentation Yes No Comment 

6.4.1 Does TEM instrumentation meet the following requirements: 
 

6.4.1.1 Capable of being operated at between 80 and 120 Kv? 
 

6.4.1.2 Electron diffraction (ED) and energy dispersive X-ray (EDX) 
capabilities? 

 
6.4.1.3 Fluorescent screen with an inscribed or overlaid calibrated 

scale?  
  

6.4.2 Are all routine and non-routine maintenance activities recorded in 
instrument-specific logbooks? 

 
 

X 
 
 

X 
 
 

X 
 
 

X 

  

Instrument No. Make Model Capabilities 

EMSL #3 JOEL 1200EX EDS 

EMSL #16 JOEL 1200EX EDS 

    

6.5 Instrument Calibration Yes No Comment 

6.5.1 Is the TEM screen magnification calibrated monthly, or after service, 
using a grating replica?  

 
6.5.2 Is the ED camera constant calibrated weekly?  

 
6.5.3 Is the diameter of the cross-over (Spot Diameter) calibrated every 

three months?  
 

6.5.4 Is the low Beam Dose verified every three months?  

 
X 
 

X 
 
 

X 
 

X 

  
 
 
Refer to Finding # 15 of the 
summary on-site audit report. 

6.5.5 EDX Analyzer: 
 

6.5.5.1 Are Cu and K keV’s checked daily?  
6.5.5.2 Is detector resolution checked twice a year? 
6.5.5.3 Is Na sensitivity checked every three months? 
6.5.5.4 Is chrysotile fibril sensitivity checked every three months? 
 

6.5.6 Are instrument calibration records maintained and available? 

 
 

X 
X 
X 
X 
 

X 

  

6.6 Reference Materials    

6.6.1 Does the laboratory maintain a library of reference materials on all 
asbestos and other fiber types?  

 
X 

  

6.6.2 Are instrument-specific reference spectra collected during the 
mentoring program available for the classification of particles 
observed in Libby field samples? 

 
 

X 

  
The BIR-1-G spectral study 
was available. 

Additional comments: 
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6.7 Grid Acceptance/Rejection Criteria Yes No Comment 

6.7.1 Grid preparation rejection criteria: 
 
6.7.1.1 The replica is too dark due to poor dissolution? 

 
6.7.1.2 Replica is doubled or folded? 

 
 

X 
 

X 

  
 
 

6.7.1.3 Replica has > 25% obscuration rejected (LB-000017)? 
 

6.7.1.4 Replica has < 50 intact grid openings (LB-000016)? 

X 
 

X 

  

6.8 AHERA    

6.8.1 Are structures identified accordingly: 
 

6.8.1.1 Structures designated Fibers (F), Bundles (B), Clusters (C) or 
Matrices (M)? 

 
 
 

X 

  

6.8.2 Visual identification of Electron Diffraction (ED) performed for the first 
four asbestos fibers? 

 
6.8.2.1 Micrograph number recorded for ED pattern? 

 
6.8.3 Energy Dispersive X-ray Analysis (EDXA) performed for the first four 

amphibole fibers? 
 
6.8.4 Chrysotile fibers are identified by either ED pattern or EDXA? 

 
6.8.5 Amphibole fibers identified by both ED pattern and EDXA? 

 
 
 

X 
 
 

X 
 

X 
 

X 

  

6.8.6 Counting/stopping rules:  
 

6.8.6.1 Are enough grid openings (GOs) counted to meet the analytical 
sensitivity required? 

 
 
 

X 

  

6.8.6.2 Is approximately half of the pre-determined filter area analyzed 
performed on one grid preparation and the remaining half on a 
second grid preparation? 

 
 

X 

  

Additional comments: 
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5.8 AHERA Yes No Comment 

6.8.7 Structure counting & recording modifications (LB-000017):    

6.8.7.1 Are non-asbestos material (NAM) structures not being 
recorded? 

 
6.8.7.2 Is “ND” used to document when no structures are detected in a 

grid opening? 
 

6.8.7.3 Is an aspect ratio of 3:1 applied for investigative samples? 
 

6.8.7.4 Is an aspect ratio of 5:1 applied for non-investigative samples? 
 

6.8.7.5 Are non-countable structures recorded, but identified as non-
countable and excluded from density and concentration results? 

 
6.8.7.6 Is the entire length of a fiber recorded for structures originating 

in one grid opening and extending into an adjacent grid 
opening? 

 
6.8.7.7 Is the length of only the longest protruding fiber recorded for 

dispersed clusters and matrices? 

 
X 
 
 

X 
 

X 
 

X 
 
 

X 
 
 
 

X 
 
 

X 

  

6.9 ISO 10312:1995    

6.9.1 Are structures identified accordingly:  
 

6.9.1.1 Are primary and secondary structures counted and recorded as 
described in ISO 10312, Annex C?  

 
6.9.1.2 Is fiber identification performed as described in ISO 10312, 

Annex D?  

 
 
 

X 
 
 

X 

  

6.9.2 Are at least two grid specimens prepared from each filter to perform 
structure counts? 

 
X 

  

6.9.3 Structure counting & recording modifications:    

6.9.3.1 Are non-asbestos material (NAM) structures not being 
recorded? 

 
6.9.3.2 Is an aspect ratio of 3:1 applied for investigative samples? 

 
6.9.3.3 Is an aspect ratio of 5:1 applied for non-investigative samples? 

 
6.9.3.4 Are structures that intersect non-countable grid bars (top and 

left) recorded, but identified as non-countable and excluded 
from density and concentration results? 

 
6.9.3.5 If a structure originates in one grid opening and extends into an 

adjacent grid opening, provided it does not intersect a non-
counting grid bar, is the entire length of the structure recorded? 

 
6.9.3.6 Is the observed length recorded for a structure which intersects 

both a counting and non-counting grid bars? 

 
X 
 

X 
 

X 
 
 
 

X 
 
 
 

X 
 
 

X 

  

Additional comments: 
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6.10 Other modifications Yes No Comment 

6.10.1 LB000028 – All TEM Methods: 
 

6.10.1.1 If during re-analyses more than half of the originally read grid 
openings have become unreadable, is the closest adjacent 
sample selected from the same SDG with adequate intact grid 
openings for re-analysis? 

 
6.10.1.2 Is a note of the unreadable grid openings made in the Data 

Entry 1 Comments box? 

 
 
 
 
 

n/a 
 
 

n/a 

 
 
 
 
 

n/a 
 
 

n/a 

 

6.10.2 LB000030 – ISO 10312, ASTM 5755 and EPA 100.2: 
 

6.10.2.1 Are detailed sketches of all asbestos structures observed, up to 
a maximum of 50 structures/samples, included? 

 
 
 

X 

  

6.10.3 Abundant Chrysotile Modification (LB-000084):    

6.10.3.1 Is the chrysoltile count terminated at the end of the grid opening 
in which the 50

th
 chrysotile structure is counted with subsequent 

grid openings recorded with an “W” at the end of the grid 
opening (e.g., B1-1W)? 

 

 
 
 

X 

Refer to Finding # 3 of the 
summary on-site audit report. 

6.10.4 LB000066c – AHERA, ISO 10312 and ASTM 5755: 
 

6.10.4.1 For all NAM particles that are “close calls,” are NAM particles 
recorded on the bench sheet? 

 
6.10.4.2 Is the structure comment field used to record all probable 

mineral classifications for particles (i.e., AC, AM, AN, CH, TR, 
PY, WR, WRTA)? 

 
6.10.4.3 For all recorded particles, is the structure comment field used to 

record NaK, NaX, XK, or XX?  
 

6.10.4.4 Are EDS spectra are recorded at the correct frequency: 
 

6.10.4.4.1 For samples with less than 5 LA + “close call” particles, is the 
EDS recorded for each particle? 

6.10.4.4.2 For samples with more than 5 LA + “close call” particles, is a 
minimum of one EDS per type recorded, up to a maximum of 
3 per type? 

 
6.10.4.5 Photomicrograph image frequency: 

 
6.10.4.5.1 Whenever possible, are photographs collected for all “close 

call” particles, up to 5 per sample?  
6.10.4.5.2 If one or more Na-K rich LA particles are present, is at least 

one photograph collected? 

 
 
 

X 
 
 
 

X 
 
 

X 
 
 
 
 

X 
 
 

X 
 
 
 
 

X 
 

X 

  

6.10.5 Based on fiber attributes (morphology, SAED, EDXA), are asbestos 
in samples classified as either LA, OA or C?  

 
X 

  

6.10.6 Are one EDXA spectrum, diffraction pattern and micrograph recorded 
for each mineral type observed in each sample? 

 
X 

  

Additional comments: 
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6.11 Grid Preparation Storage Yes No Comment 

6.11.1 Are grids placed in marked grid storage boxes or other suitable 
containers and stored in a dust/fiber free environment? 

 
W 

 
W 

 

6.11.2 Is the location of grid preparation recorded in such a manner that 
they can be retrieved upon request in a timely manner? 

 
W 

 
W 

 

6.12 Quality Control     

6.12.1 Are quality control analyses performed as described in laboratory 
modification LB-000029: 

 
6.12.1.1 Recount Same (RS) - Frequency of 1%?  
6.12.1.2 Recount Different (RD) - Frequency of 2.5%? 
6.12.1.3 Verified Analysis (VA) - Frequency of 1%? 
6.12.1.4 Inter-laboratory (interlab) - Frequency of 0.5%? 
6.12.1.5 Laboratory blanks – Frequency 4%? 

6.12.1.5.1 Are a minimum of 10 grid opening read with no asbestos 
structures detected? 

 
 
 

W 
W 
W 
W 
W 
 

X 

 
 
 

W 
W 
W 
W 
W 
 

 

 

6.13 Standard Operating Procedures (SOPs)     

6.13.1 Are the applicable laboratory SOPs and LAP laboratory 
modifications available and followed by laboratory personnel (list)? 

 
X 

  

Document Title Control No. Description 

EMSL35TEMSOP200.0 Revision 4 (4/2005) AHERA 

   

   

   

6.14 Document Control Yes No Comments 

6.14.1 Are all logbooks, notebooks, forms, or other laboratory documents 
legible, accurate, and complete (list)? 

 X 
Refer to Finding # 6 of the 
summary on-site audit report. 

Document Title Description/Comments 

Instrument-specific 
Calibration/maintenance logbooks 

Each TEM instrument (TEM #3 and #16) has it own binder to document instrument 
calibration and quality control analyses. 

NADES Spreadsheet Received from Westmont and used to document TEM analysis. 

  

  

Additional comments: Procedures denoted with a “W” in the “Yes” and “No” columns of the checklist are performed at the 
EMSL laboratory in Westmont, New Jersey, and will be evaluated during an on-site audit scheduled for that location on April 
22-24, 2008. 
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7.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comment 

7.1 Are PLM areas adequate, clean, and orderly? 
 

7.2 Are steps taken to prevent the cross contamination of equipment, supplies, 
and reagents? 

X 
 
 

X 

  

Personnel Interviewed    

Name Title Experience 

Erin Orthun PLM Analyst 5 years 

   

   

   

7.3 Method and Laboratory Modifications Yes No Comment 

7.3.1 Are the applicable guidance documents available for reference:  
 

7.3.1.1 Asbestos (Bulk) by PLM, Issue 2 (NIOSH Method 9002)? 
 

7.3.1.2 Method for the Determination of Asbestos in Bulk Building 
Materials (EPA/600/R-93/116)? 

 
 

X 
 
 

X 

  

7.3.2 Are the applicable Libby guidance documents available for 
reference: 

 
7.3.2.1 Qualitative Estimation of Asbestos in Coarse Soil by Visual 

Examination Using Stereomicroscopy & PLM (SRC-Libby-01 
Rev. 2)? 

 
7.3.2.2 Analysis of Asbestos Fibers in Soil by PLM (SRC-Libby-03 Rev. 

1)? 

 
 
 
 

X 
 
 

X 

  

7.3.3 Are the applicable laboratory modifications available? 
 
7.3.3.1 Laboratory Modification No. LB – 000024?  

 
7.3.3.2 Laboratory Modification No. LB – 000024a?  

 
 

X 
 

X 

  

Additional comments: 
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7.4 Stereomicroscope & PLM Instrumentation Yes No Comment 

7.4.1 Do stereomicroscopes meet the following requirements: 
 

7.4.1.1 Magnification range of 10X to 45X? 
 
7.4.1.2 Incandescent or fluorescent light source? 

 
7.4.2 Are PLMs equipped with the following: 
 

7.4.2.1 A substage polarizer? 
 

7.4.2.2 A port for a wave retardation plate? 
 

7.4.2.3 A 360 degree graduated rotating stage? 
 

7.4.2.4 A compensator plate? 
 

7.4.2.5 An illuminator and adjustable diaphragm?  
 

7.4.2.6 The following lenses: 
 

7.4.2.6.1 Dispersion-staining? 
7.4.2.6.2 Low-magnification objective? 
7.4.2.6.3 High-magnification objective? 
7.4.2.6.4 Focusable condenser? 

 
7.4.3 Are instruments well maintained, and are all routine and non-routine 

maintenance activities recorded in instrument-specific logbooks? 

 
 

X 
 

X 
 
 
 

X 
 

X 
 

X 
 

X 
 

X 
 
 
 

X 
X 
X 
X 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

X 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Refer to Finding # 7 of the 
summary on-site audit report. 

Instrument No. Make Model Capabilities 

#1 Olympus VH2 Standard 

#2 Olympus VH2 Standard 

#3 Olympus VH2 Standard 

#4 Olympus VH2 Standard 

7.5 PLM Calibration Yes No Comment 

7.5.1 Is PLM alignment performed daily: 
 

7.5.1.1 Kohler illumination? 
7.5.1.2 Centered through substage condenser and iris diaphragm? 
7.5.1.3 Rotation axis centered? 
7.5.1.4 Analyzer and polarizer rotated to maximum extinction? 

 
7.5.2 Microscope adjustments verified prior to each sample set? 

 
 
 

X 
X 
X 
 

X 

 
 

X 

 
 
Not available on microscopes 
used. 

Additional comments: 
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7.6 Refractive Index Liquids Yes No Comment 

7.6.1 What refractive index liquids are available: 
 

7.6.1.1.1 1.550? 
7.6.1.1.2 1.605? 
7.6.1.1.3 1.680? 
7.6.1.1.4 Other (list)? 

 
7.6.2 Are refractive liquids checked daily for contamination? 

 
7.6.3 Are refractive liquids calibrated monthly using a refractometer or 

other means (explain)? 

 
 

X 
X 
X 
X 
 

X 
 
 

X 

  
 
 
 
 
 
 
 
 
Refer to Finding # 7 of the 
summary on-site audit report. 

7.7 Reference Materials    

7.7.1 Does the laboratory maintain a library of asbestos reference 
materials:  

 
7.7.1.1 Chrysotile? 
7.7.1.2 Amosite? 
7.7.1.3 Crocidolite? 
7.7.1.4 Fibrous glass? 
7.7.1.5 Anthophylite? 
7.7.1.6 Tremolite? 
7.7.1.7 Actinolite?   

 
 
 

X 
X 
X 
X 
X 
X 
X 

  

7.8 NIOSH Method 9002, Issue 2 & EPA/600/R-93/116       

7.8.1 Are samples visually examined by stereomicroscope for the 
following: 

 
7.8.1.1 Color? 
7.8.1.2 Homogeneity? 
7.8.1.3 Texture? 
7.8.1.4 Friability? 

 
 
 

X 
X 
X 
X 

  

7.8.2 Are obvious separable layers analyzed separately? X   

7.8.3 Which of the following techniques used to prepare samples for 
analysis: 

 
7.8.3.1 Teasing with tweezers? 
7.8.3.2 Mortar & pestle? 
7.8.3.3 Acid washing? 
7.8.3.4 Ashing? 
7.8.3.5 Solvents? 
7.8.3.6 Other (list)? 
 

7.8.4 For non-friable, organically bound samples requiring ashing and/or 
acid reduction, are all necessary weights and tare weights measured 
and recorded? 

 
 
 

X 
X 
X 
X 
X 
 
 
 
 

X 

 
 
 
 
 
 
 
 

X 

 

Additional comments: 
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7.8 NIOSH Method 9002, Issue 2 & EPA/600/R-93/116 Yes No Comment 

7.8.5 Are slides prepared using the appropriate refractive index liquid(s) 
and scanned for asbestos fibers using the following optical 
properties: 

 
7.8.5.1 Morphology? 
7.8.5.2 Color? 
7.8.5.3 Refractive Indices (Beckie line)? 
7.8.5.4 Pleochroism? 
7.8.5.5 Birefringence? 
7.8.5.6 Extinction? 
7.8.5.7 Sign of elongation? 
7.8.5.8 Dispersion staining characteristics? 

 
 
 
 

X 
X 
X 
X 
X 
X 
X 
X 

 Refer to Finding # 9 of the 
summary on-site audit report. 

7.8.6 Can the analyst(s) describe the optical properties of the following: 
 

7.8.6.1 Cellulose? 
7.8.6.2 Chrysotile? 
7.8.6.3 Crocidolite? 
7.8.6.4 Amosite? 
7.8.6.5 Anthophylite? 
7.8.6.6 Tremolite? 
7.8.6.7 Actinolite? 
7.8.6.8 Wollastonite? 
 

7.8.7 Can analysts distinguish between anthophylite, tremolite, and 
actinolite? 

 
7.8.8 Is asbestos content estimated using the appropriate refractive index 

liquid and expressed in area percent (%)?  

 
 

X 
X 
X 
X 
X 
X 
X 
X 
 
 

X 
 
 

X 

  

Additional comments: 
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7.9 Analysis of Asbestos Fibers in Soil by PLM Yes No Comment 

7.9.1 Are all qualitative and quantitative analyses performed in general 
accordance with the techniques described in NIOSH 9002 and/or 
EPA 600/R-93/116? 

 
 

X 

  

7.9.2 Based on optical properties, are asbestos fibers classified as either 
LA, OA or C?  

 
W 

 
W 

 

7.9.3 Using site-specific reference materials (0.2% and 1.0% by weight) as 
a visual guide, are field samples evaluated and reported as: 

 
7.9.3.1 ND (Bin A) – Asbestos not observed? 

 
7.9.3.2 Tr (Bin B1) – Asbestos observed at a level < 0.2%? 

 
7.9.3.3 < 1% (Bin B2) – Asbestos observed at a level > 0.2%, but < 

1.0%? 
 

7.9.3.4 1,2,3, etc (Bin C) – Asbestos observed at ≥ 1.0%? 
 

7.9.4 Are the appropriate number of slides analyzed to classify samples as 
ND, Tr, < 1.0% or ≥ 1.0%? 

 
 

 
W 
 

W 
 
 

W 
 

W 
 
 

W 

 
 

 
W 
 

W 
 
 

W 
 

W 
 
 

W 

 

7.9.5 Are samples > 1% (Bin C) estimated quantitatively using either a 400 
or 1000 Point Count (specified of the COC)?  

 
7.9.5.1 Is each non-empty point particle recorded as either NAM, LA, 

OA or C? 
 

7.9.5.2 Is mass percent estimated for LA by plotting the area percent 
against known LA standards at concentrations of 0.2, 0.5, 1.0 
and 2.0% by mass? 

 
W 
 
 

W 
 
 
 

W 

 
W 
 
 

W 
 
 
 

W 

 

7.9.6 Are all visual and point count data recorded on the following work 
sheets: 

 
7.9.6.1 PLM Visual Estimation Data Recording Sheet? 

 
7.9.6.2 PLM Point Counting Data Recording Sheet? 

 
 
 

W 
 

W 

 
 
 

W 
 

W 

 

Additional comments: Procedures, denoted with an “W” in the “Yes” and “No” columns of the checklist are performed at the 
EMSL laboratory in Westmont, New Jersey, and will be evaluated during an on-site audit scheduled for that location on April 
22-24, 2008. 
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7.10 Qualitative Estimation of Asbestos in Coarse Soil by Visual 
Examination Using Stereomicroscopy & PLM 

Yes No Comment 

7.10.1 Is the entire sample weighed and examined by stereomicroscope by: 
 

7.10.1.1 Using multiple fields of view over the entire sample? 
 

7.10.1.2 Probing the samples by turning pieces over and breaking 
clumps where possible? 

 
7.10.1.3 Manipulating the samples using the appropriate tools? 

 
7.10.1.4 Observing homogeneity, texture, friability, color and extent of 

any asbestos in the sample? 

 
 

W 
 
 

W 
 

W 
 
 

W 

 
 

W 
 
 

W 
 

W 
 
 

W 

 

7.10.2 Is the sample segregated into “non-asbestos” and “tentatively 
identified asbestos”? 

 
W 

 
W 

 

7.10.3 Are the “tentatively identified asbestos” particles confirmed by PLM 
as described in SOP SRC-Libby-03? 

 
W 

 
W 

 

7.10.4 If OA is observed during PLM analysis, is the type of OA recorded as 
either AMOS, ANTH, CROC or UNK? 

 
W 

 
W 

 

7.10.5 Are all stereomicroscopic and PLM observations recorded on the 
Data Log Sheet v6 for SOP SRC-Libby-01?  

 
W 

 
W 

 

7.11 Quality Control    

7.11.1 Are preparation blanks analyzed at a frequency of 1 per 20 samples 
analyzed? 

 
7.11.2 Are standard reference materials (SRM) analyzed at a frequency of 1 

per 100 samples analyzed? 
 

7.11.3 Are intra-Analysts analyses performed at a frequency of 1 per 50 
samples analyzed? 

 
7.11.4 Are inter-Analysts analyses performed at a frequency of 1 per 15 

samples analyzed? 
 

 
X 
 
 

X 
 
 

X 
 
 

X 
 

  
 
 
 
Refer to Finding # 8 of the 
summary on-site audit report. 

7.11.5 Are duplicates analyzed at a frequency of 1 per 10 samples 
analyzed? 

 
X 

  

7.11.6  Analysts-specific daily check of USGS reference standard? W W  

Additional comments: Procedures, denoted with an “W” in the “Yes” and “No” columns of the checklist are performed at the 
EMSL laboratory in Westmont, New Jersey, and will be evaluated during an on-site audit scheduled for that location on April 
22-24, 2008. 
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7.12 Standard Operating Procedures (SOPs) Yes No Comment 

7.12.1 Are the applicable laboratory SOPs and LAP laboratory modifications 
available and followed by laboratory personnel (list)? 

 
X 

  

Document Title Control No. Description 

Polarized Light Microscopy EMSL35PLMSOP200.3 (Rev. 4) PLM SOP 

   

   

   

7.13 Document Control Yes No Comments 

7.13.1 Are all logbooks, notebooks, forms, or other laboratory documents 
legible, accurate, and complete (list)? 

 
X 

  

Document Title Description/Comments 

Scope/Analyst Logbook Instrument-specific logbooks are maintained to record the calibration and 
quality control samples performed.  Includes calibration of instrument-specific 
refractive index (RI) liquids. 

  

  

  

Additional comments: 
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8.0 DATA PACKAGE REVIEW AND ASSEMBLY Yes No Comments 

8.1 Data Package Assembly    

8.1.1 Are all data recorded on the appropriate work sheets: 
 

8.1.1.1 EPA-Libby-03 Gravimetric Reduction Data Sheet? 
 

8.1.1.2 NADES TEM count sheet? 
 

8.1.1.3 Tree Bark TEM count sheet (TEM Tree Bark.xls)? 
 

8.1.1.4 PLM Visual Estimation Data Recording Sheet? 
 

8.1.1.5 PLM Point Counting Data Recording Sheet?  
 

8.1.1.6 Data Log Sheet v6 for SOP SRC-Libby-01? 

 
 

W 
 

X 
 

W 
 

W 
 

W 
 

W 

 
 

W 
 
 
 

W 
 

W 
 

W 
 

W 

 
 
 
 
Refer to Finding # 5 of the 
summary on-site audit report. 

8.2 Data Package Review    

8.2.1 Do analytical data reports include the following: 
 

8.2.1.1 Narrative? 
 
8.2.1.2 Signed COCs? 

 
8.2.1.3 Analytical data summary report? 

 
8.2.1.4 Raw data  for all field and QC samples: 

 
8.2.1.4.1 Preparation bench sheets? 
8.2.1.4.2 Count sheets? 
8.2.1.4.3 EDXA Spectra? 
8.2.1.4.4 ED pattern micrographs? 
8.2.1.4.5 QC results (i.e., blanks)? 

 
8.2.1.5 Detailed example calculations? 

 
 

W 
 

W 
 

W 
 
 
 

W 
W 
W 
W 
W 
 

W 

 
 

W 
 

W 
 

W 
 
 
 

W 
W 
W 
W 
W 
 

W 

 

8.2.2 Are all deliverables reviewed for completeness and accuracy prior to 
being submitted: 

 
8.2.2.1 Hard copy deliverables? 
 
8.2.2.2 Electronic deliverables? 

 
8.2.3 Are all reviews documented? 

 
 
 

W 
 

W 
 

W 

 
 
 

W 
 

W 
 

W 

Refer to Finding # 10 of the 
summary on-site audit report. 

8.3 Data Storage and Archiving    

8.3.1 Are electronic files saved onto two separate media on each day of 
data acquisition? 

 
X 

 
 

 
 

8.3.2 Are all hardcopy data stored in a secured location with limited access 
(e.g., locking file cabinet)? 

 
 

 
X 

Refer to Finding # 11 of the 
summary on-site audit report. 

Additional comments: Procedures denoted with a “W” in the “Yes” and “No” columns of the checklist are performed at the 
EMSL laboratory in Westmont, New Jersey, and will be evaluated during an on-site audit scheduled for that location on April 
22-24, 2008. 
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9.0 QUALITY ASSURANCE/QUALITY CONTROL Yes No Comments 

9.1 Laboratory Certifications    

9.1.1 Is the laboratory accredited for asbestos analysis under the National 
Voluntary Laboratory Accreditation Program (NVLAP)? 

 
9.1.1.1.1 If yes, when was the last inspection: 1/4/2008 

 
9.1.2 Is the laboratory accredited for asbestos analysis under the American 

Industrial Hygiene Association (AIHA), and does it participate in the 
National Institute for Occupational Safety and Health (NIOSH) 
Proficiency Analytical Testing (PAT) Program? 

 
9.1.2.1 If yes, when was the last proficiency testing completed: 
 

9.1.3 Does the laboratory possess other certifications? 

 
X 
 
 
 
 
 
 
 
 
 
 

X 

 
 
 
 
 
 
 
 

X 

 
200019-0  
 
 
 
 
 
 
Refer to Finding # 4 of the 
summary on-site audit report. 
 
 
 
See additional comments 
below. 

Additional Certifications    

State/Agency Certification No. Expiration Date 

CA Department of Health Services 2669 May 31, 2008 

NY State Department of Health 11839 April 1, 2008 

   

   

9.2 Libby Conflict of Interest Disclosure Policy    

9.2.1 Does the laboratory abide by the following Libby project Conflict of 
Interest disclosure policies: 

 
9.2.1.1 The laboratory cannot perform asbestos work for 

clients/consultants who (directly or indirectly) represent WR 
Grace and/or RJ Lee.  In addition, Libby and Libby Sister site 
samples collected by entities other than EPA or EPA contractors 
cannot be analyzed by the laboratory without explicit consent 
from EPA (via CDM)? 

 
9.2.1.2 The laboratory cannot perform asbestos work for other sites or 

clients if it will impact the capacity to perform quality and timely 
analytical work for the Libby site? 

 
9.2.2 Has the laboratory provided a signed acknowledgement statement of 

these policies on company letterhead? 

 
 
 
 
 
 
 
 

W 
 
 
 

W 
 
 

W 

 
 
 
 
 
 
 
 

W 
 
 
 

W 
 
 

W 

 

Additional comments: Procedures denoted with a “W” in the “Yes” and “No” columns of the checklist are performed at the 
EMSL laboratory in Westmont, New Jersey, and will be evaluated during an on-site audit scheduled for that location on April 
22-24, 2008. 
 
For a current listing of EMSL laboratory accreditations go to www.emsl.com and select “Qualifications. 
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9.3 Training Yes No Comment 

9.3.1 Have all analysts undergone training in the proper usage of the 
equipment and instrumentation used in the respective areas: 

 
9.3.1.1 PCM? 
9.3.1.2 PLM? 
9.3.1.3 TEM? 
 

9.3.2 Have all analysts demonstrated proficiency through the preparation 
and/or analysis of standards or samples of known values? 

 

 
 
 

X 
X 
X 
 
 

X 

 

 

9.3.3 Has the laboratory successfully completed the training/ mentoring 
program prior to the analyzing Libby field samples: 

 
 

  

9.3.3.1 Has the laboratory established a reference library of LA EDXA 
spectra? 

 
9.3.3.1.1 Are the spectra instrument-specific? 

 

 
X 
 

X 

  

9.3.3.2 Are all applicable TEM analysts familiar with the following Libby-
specific materials: 

 
9.3.3.2.1 Project-specific method deviations? 
9.3.3.2.2 Project-specific visual aids and documents? 
9.3.3.2.3 Project-specific QAPP? 
9.3.3.2.4 Project-specific SAPs? 

 

 
 
 
 

X 

 
 
 

X 
 

X 
X 

 

 
 
 
Refer to Finding # 3 of the 
summary on-site audit report. 

9.3.4 Does the laboratory participate in weekly conference calls?  X Refer to Finding # 14 of the 
summary on-site audit report. 

9.3.5 Are all training recorded and maintained in analyst-specific files?  X Refer to Finding # 13 of the 
summary on-site audit report. 

9.4 Internal Audits    

9.4.1 Are internal audits conducted on an annual basis using an 
appropriate checklist? 

 
9.4.1.1 Are internal audit reports available for review? 

 
X 
 

X 

  

9.4.2 Can the laboratory demonstrate the sequence of problem 
identification, corrective action and resumption of duties? 

 
X 

  

Additional comments: Procedures denoted with a “W” in the “Yes” and “No” columns of the checklist are performed at the 
EMSL laboratory in Westmont, New Jersey, and will be evaluated during an on-site audit scheduled for that location on April 
22-24, 2008. 
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9.5 Quality Records Yes No Comment 

9.5.1 Are SOPs available in the applicable areas for all laboratory-specific 
procedures? 

 
X 

  

9.5.2 Does the laboratory have a Quality Assurance Manual/Plan? X   

9.5.3 Are all deviations from project-specific SOPs, modifications, and 
guidance documents recorded on a Libby Asbestos Project Record of 
Modification Form to Laboratory Activities? 

 
 

X 

   

9.6 Environmental Controls/Laboratory Monitoring    

9.6.1 Does the laboratory conduct an environmental monitoring program? X   

9.6.2 Are ambient air and dust samples collected and analyzed by TEM to 
ensure laboratory cleanliness? 

 
X 

  

9.6.3 Are records of laboratory monitoring results available? X   

Additional comments: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 





















































































































































 EMSL ANALYTICAL, INC.
107 HADDON AVENUE

WESTMONT, NJ 08108 
 

PHONE: (845) 469-8671 
FAX: (845) 231-6017 

 

 
 

     

      www.emsl.com 

            August 25, 2008 
Anni Autio 
CDM Federal Programs  
One Cambridge Place  
50 Hampshire St.  
Cambridge, MA 02142  
617-452-6309  
 
Anni: 
 
I have investigated the issue of Minneapolis’ camera constants for their TEM scope 3.  At my request Rachel Travis 
sent me 5 months of camera constant negatives so that I might measure them directly.  The results are listed below. 

 
 
As you can see the data is quite tight.  Negative 571 shows slightly reduced ring diameters.  My measurement of 
negative 632 showed a bit more variation than Rachel’s. Overall everything is well within acceptable range. 
Likewise, further data points (below), sent directly from Minneapolis, show the same precision.   

 
 



 EMSL ANALYTICAL, INC.
107 HADDON AVENUE

WESTMONT, NJ 08108 
 

PHONE: (845) 469-8671 
FAX: (845) 231-6017 

 

 
 

     

      www.emsl.com 

 
 
 
 
Rachel Travis initiated the discussion on this topic with Tom Emma during a NVLAP site visit.  It was not a deficiency.   
We have however, continued to follow up on the issue.  Rachel Travis has worked closely with Bruce Faulseit, EMSL’s 
Director of Facilities and Equipment to fine tune the scope with alignments and small changes to the condenser and 
objective stigmators.   But I would like to stress that the data is and has been, in complete compliance with NVLAP 
requirements.  
 
 
Sincerely, 
EMSL Analytical, Inc. 
 

 
Ed Cahill 
National Director, Asbestos Laboratory Services 
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EXECUTIVE SUMMARY 
 
An asbestos on-site laboratory audit was performed at LA Testing in South Pasadena, CA on 
July 29-30, 2008 in support of the Libby Asbestos Site and Libby Action Plan (LAP).  Areas 
assessed included facilities, equipment, personnel, and documentation as related to the 
laboratory’s capability to process samples for asbestos testing in accordance with Libby-specific 
requirements for Libby Amphibole (LA) analysis and quality assurance. 
 
The audit revealed the laboratory facility to be secure, clean and well organized, with sufficient 
space to receive, process, prepare, and analyze bulk and air samples by Phase Contrast 
Microscopy (PCM), Transmission Electron Microscopy (TEM), and Polarized Light Microscopy 
(PLM) methodologies.  The laboratory has two transmission electron microscopes, five 
polarized light microscope stations, and one phase contrast microscope.  The laboratory has on 
staff experienced analysts that, if provided the necessary training, are capable of processing 
samples as described in the Libby-specific guidance documents. 
 
There were thirteen (13) observations identified from the laboratory evaluation.  One area of 
concern is the lack of written procedures for the distribution of samples, prepared samples, and 
deliverables between the EMSL laboratory in Westmont, NJ and EPA-approved EMSL branch 
laboratories, including LA Testing.  All samples from Libby are first routed through the Westmont 
facility and subsequently distributed to the EMSL branch facilities for processing.  Although 
written procedures for this process are not currently available to laboratory personnel, draft 
procedures have been submitted by EMSL in response to the on-site audits of their branch 
laboratories in Minneapolis, MN and Beltsville, MD.  These are currently under review by EPA.  
Other areas of weakness identified during the evaluation included the frequency of ambient air 
monitoring, the absence of corrective action in response to quality control analyses outside the 
acceptable limits, and the need for Libby-specific training prior to receiving samples for PLM 
analyses. 
 
The laboratory technicians and analysts demonstrated both proficiency and professionalism 
throughout the audit process, readily answering all questions posed by the audit team.  
Laboratory management was similarly responsive to the questions from audit team members. 
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LABORATORY INFORMATION AND AUDIT SCOPE 
 
This report summarizes the findings of an asbestos on-site laboratory audit of LA Testing, a 
subsidiary of EMSL Analytical, Inc., in South Pasadena, CA conducted on July 29-30, 2008.  
The audit was conducted in support of the US Environmental Protection Agency (USEPA) Libby 
Action Plan (LAP) and involved an evaluation of the laboratory’s ability to process asbestos 
samples and data in accordance with Libby-specific guidance documents.  Shaw 
Environmental, Inc. Quality Assurance Technical Support (QATS) staff participation in the on-
site audit and subsequent preparation of this report was performed under Technical Direction 
No. 1, Sub-task 3, Task 2, TO 2019, under QATS Contract EP-W-06-005. 
 
Detailed information regarding the subject laboratory is as follows: 
 

Date of On-site: July 29-30, 2008 
 

Laboratory: LA Testing, a subsidiary of EMSL Analytical, Inc. 
159 Pasadena Avenue 
South Pasadena, CA 91030 
800.303.0047 

 
Laboratory Manager: Derrick Tanner 

 
Audit Team 
 
US EPA: Brian Brass, USEPA Emergency Response Team (ERT) 

 
Shaw QATS: Michael P. Lenkauskas, CQA, Lead Auditor 

Stephen McHenry, Auditor 
 
The audit team, comprised of USEPA ERT and Shaw Environmental, Inc. QATS personnel, 
performed the technical and evidentiary aspects of the on-site audit.  The technical part of the 
audit involved an evaluation of the contractor’s facilities, personnel, and capabilities to process 
samples and data as described in the Libby-specific guidance documents.  Processes evaluated 
included sample receipt, sample storage, sample tracking, sample preparation, sample analysis, 
data review, and data package assembly.  Laboratory instrumentation and equipment were 
inspected to ensure proper maintenance and calibration, and laboratory personnel were 
interviewed to determine proficiency in their assigned responsibilities.  Specific instrumentation 
and areas inspected included Phase Contrast Microscopy (PCM), Transmission Electron 
Microscopy (TEM), and Polarized Light Microscopy (PLM), as well as the laboratory’s ability to 
provide the required electronic data deliverable (EDD). 
 
The evidentiary part of the evaluation involved an assessment of laboratory documentation for 
accuracy, completeness, and defensibility.  The laboratory’s Quality Assurance Manual (QAM) 
and standard operating procedures (SOPs) were assessed for availability and accuracy to 
observed procedures.  In addition, instrument calibration and maintenance logbooks were 
reviewed for completeness, traceability, and accuracy.  During the course of the audit, the LAP–
Specific Asbestos Laboratory On-site Audit Checklist was completed by the QATS audit team.  
This checklist is provided as an attachment to this report. 
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AUDIT FINDINGS 
 
Sample Receipt, Log-in, Storage, and Chain-of-Custody 
 
All samples from Libby operable units are initially received at the EMSL laboratory in Westmont, 
NJ, where they are processed by the Special Projects Team.  If the samples are received for 
TEM analysis, they are prepared to slides using the applicable direct or indirect techniques then 
the prepared slides are either prepared to TEM grids and analyzed or shipped to an EPA-
approved EMSL branch laboratory.  If the samples are received for PLM analysis, they are 
either prepared and analyzed in Westmont or transferred to an EPA-approved EMSL branch 
laboratory for preparation and analysis.  Upon receipt at a branch EMSL laboratory, such as the 
LA Testing facility in South Pasadena, CA, slide preparations and samples transferred from 
Westmont for TEM and PLM analysis, respectively, are further processed as specified in the 
project-specific procedures and other guidance documents.  Although the South Pasadena 
laboratory has not yet received any Libby samples to date, an evaluation of the procedures for 
receiving and processing both samples and prepared samples was performed by the audit 
team.  The evaluation of sample receipt revealed that the laboratory has adequate space and 
equipment to process samples, including a HEPA-hood for handling suspect samples.  The 
Sample Custodian (SC) interviewed demonstrated proficiency and professionalism during the 
audit process, clearly describing her duties with respect to sample processing and distribution.  
The following observations were made concerning project management and laboratory 
contamination monitoring: 
 
1. Although the laboratory has adequate systems to track the activities (such as preparation, 

analysis, reporting, and archiving) of samples received directly from the field at the LA 
Testing location, they do not currently have approved written procedures for tracking 
samples and prepared samples originating from the EMSL laboratory in Westmont, NJ 
and transferred to LA Testing for further processing.  These written procedures should 
also address the archiving of samples and prepared samples (i.e., TEM grids); the 
transfer of hardcopy and electronic deliverables; and the assignment of the necessary 
quality control analysis, including the preparation and transfer of re-preparations for TEM 
analysis.  Refer to Checklist Nos. 4.6.1 and 4.7.1. 

 
Recommended Corrective Action – Develop written procedures for the processing of 
samples and prepared samples originally processed in Westmont, NJ, and transferred to 
an EPA-approved EMSL branch laboratory for additional preparation, analysis, and 
reporting. 

 
Note:  EMSL (Westmont, NJ) has provided a draft of the recommended written 
procedures in their laboratory response to the same finding observed during the March 
18-19, 2008 on-site audit of their Minneapolis branch laboratory.  These procedures are 
currently under review by EPA. 

 
2. Ambient air monitoring of laboratory areas is not performed on a quarterly basis as 

described in the Laboratory QAM.  No ambient air monitoring has been performed in the 
front office area, which is used to process and distribute both air and bulk samples for 
preparation and analysis since October 29, 2007.  Another potential concern is that the 
front office is carpeted, which provides an environment for settled dust.  Micro-vac 
samples are not collected and the vacuum used to clean this area is not equipped with a 
HEPA filter.  The requirement that ambient air samples be collected quarterly is described 
in Section A.6.2 (Module A) of the Laboratory QAM.  Three pages of laboratory report 
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forms for recent ambient air testing are provided as enclosures.  Refer to Checklist No. 
10.6.2 and Enclosures 2A-2C. 

 
Recommended Corrective Action – Perform quarterly ambient air monitoring in all 
laboratory areas where samples are handled, prepared or analyzed, including the 
collection of micro-vac samples in the front office area.  Additionally, to prevent the 
dispersion of fibers potentially trapped in carpets, ensure that the vacuum cleaner used is 
equipped with a HEPA filter. 

 
Fiber Analysis by Phase Contrast Microscopy (PCM) 
 
Phase Contrast Microscopy (PCM) analyses for samples from Libby operable units usually 
require a short turn-around-time and are, therefore, typically analyzed at the EMSL Laboratory 
in Libby, MT.  An evaluation of PCM capabilities at LA Testing was performed should there be a 
future need to perform this analysis at this EMSL branch laboratory.  The PCM analyst 
interviewed demonstrated both proficiency and professionalism during the audit, clearly 
describing her duties to the audit team with respect to instrument maintenance and calibration, 
sample preparation, sample analysis, and documentation.  The following observation was made 
concerning the analysis of the daily reference slide: 
 
3. Although each PCM analyst analyzed a daily reference slide prior to analyzing client 

samples, the results of the analyses are checked for accuracy at the end of the month and 
not prior to the analyst continuing with client sample analyses.  The requirements for the 
analysis and evaluation of the daily reference slide analysis are described in Section 7.0 
of the laboratory’s NIOSH 7400 SOP and Section 11 of NIOSH Method 7400, Issue 2.  A 
copy of the laboratory’s PCM CV Analysis Sheet for July 2008 is included as an 
enclosure.  Refer to Checklist No. 5.7.1 and Enclosure 3. 

 
Recommended Corrective Action – Ensure that the results of the daily reference slides 
are determined to be within acceptance limits prior to analyzing client samples. 

 
Note:  The laboratory is in the process of developing an Excel spreadsheet that will be 
available to each PCM analyst to enter daily reference slide results in either a “pass” or 
“fail” column. 

 
Sample Preparation for Analysis by Transmission Electron Microscopy (TEM) 
 
As previously described in the Sample Receipt, Log-in, Storage, and Chain-of-Custody section 
of this report, all Libby samples are currently received by the EMSL laboratory in Westmont, NJ, 
where they are processed prior to distribution to EPA-approved EMSL branch laboratories for 
final preparation and analysis.  In addition to performing an evaluation of the laboratory’s direct 
preparation techniques, the audit team evaluated the laboratory’s capabilities for preparing 
various samples matrices using indirect preparation techniques.  The audit team found the TEM 
preparation area to be clean and organized with adequate equipment and instrumentation to 
prepare various sample matrices for TEM analysis using the appropriate indirect and direct 
preparation techniques.  The sample preparation technician interviewed demonstrated both 
proficiency and professionalism during the audit process, clearly describing her duties with 
respect to the preparation of samples, instrument calibration, and documentation.  The following 
observations were made concerning waste handling, instrument calibration, documentation, and 
adherence to written procedures: 
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4. Waste generated during the preparation of TEM grids is disposed directly into a general 
trash can and not to a waste receptacle within the preparation area.  This increases the 
potential for the release of toxic substances into the laboratory that could cause laboratory 
contamination or exposure to laboratory personnel.  The requirements that prudent 
measures be taken to prevent any possible airborne asbestos fiber release from occurring 
during sample handling are described in 4.1.1 of the laboratory SOP for Direct Transfer 
Preparation of Sample Filters for TEM Analysis.  Refer to Checklist No. 6.3 and Enclosure 
4. 

 
Recommended Corrective Action – In order to minimize the potential release of toxic 
substances which can cause laboratory contamination and personnel exposure, dispose of 
all laboratory waste in a proper manner. 

 
5. The muffle furnace used to ash samples during indirect transfer preparation technique is 

not calibrated at the required frequency of every three months as stated in the Laboratory 
QAM.  Although the muffle furnace was last calibrated on July 24, 2008, the most recent 
calibration prior to that was in December 5, 2006.  The requirement that the muffle furnace 
be calibrated quarterly is described in Section A.12.3.11 and Appendix A (PLM Calibration 
Frequencies) of the Laboratory QAM.  Additionally, there are two different temperature 
calibration ranges specified in the Laboratory QAM.  Both Section A.12.3.11 and Appendix 
A (PLM Calibration Frequencies) provide a temperature range of 450° to 480°C; however, 
Section A.13.3.1 provides a temperature range of 460° to 500°C.  Copies of the most 
current Muffle Furnace Temperature Calibration forms are included as enclosures.  Refer 
to Checklist No. 6.4.1.1 and Enclosures 5A-5B. 

 
Recommended Corrective Action – Ensure that the muffle furnace is calibrated at the 
frequency described in the written procedures.  Also, revise the Laboratory QAM to 
provide consistent temperature ranges for muffle furnace calibration. 

 
6. During a demonstration of the direct transfer preparation technique for mixed cellulose 

esters (MCE) filters, the sample preparation technician stated that carbon coated samples 
are cleared by placing the grid preparation directly onto a sponge with acetone for 
approximately five minutes.  This is not consistent with the laboratory’s written procedures 
which state that a piece of Kimwipe (or other lint free paper) be placed on the acetone 
saturated sponge as a barrier between the sponge and grid preparation and that the filters 
be allowed to dissolve for 25 to 45 minutes.  These requirements are described in Section 
9.1 of the laboratory SOP for Direct Transfer Preparation of Sample Filters for TEM 
Analysis.  Refer to Checklist No. 6.5.6 and Enclosures 6A-6C. 

 
Recommended Corrective Action – Ensure that TEM grid are prepared from MCE filters 
as described in Section 9.1 of the laboratory SOP for Direct Transfer Preparation of 
Sample Filters for TEM Analysis. 

 
7. The laboratory uses disposable funnels to prepare secondary filters during the indirect 

sample transfer procedure.  However, the measurements taken to determine the Effective 
Filtration Area (EFA) of the funnels used (which is used to calculate the 
concentration/loading of fibers on the secondary filters and subsequent final concentration 
of the samples) are not available.  In order to ensure the consistency of the EFA of the 
funnels, measurements should be maintained for each vendor part or lot number.  The 
requirement to calculate the EFA of all filtration apparatus prior to first use and to store 
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this information in the laboratory files for future use is described in Section A.12.3.12 of 
the Laboratory QAM.  Refer to Checklist Nos. 6.7.3.3 and 6.8.4.2 and Enclosure 7. 

 
Recommended Corrective Action – Ensure that an EFA is calculated for all filtration 
apparatus prior to first use and is recorded and stored in the laboratory files for future 
reference. 

 
Asbestos Analysis by Transmission Electron Microscopy (TEM) 
 
The evaluation of the TEM area included a determination of the laboratory’s ability to analyze 
TEM grids and record observations as described in the available Libby-specific guidance 
documents; a review of instrument maintenance and calibration records; the availability of 
reference materials, including Libby amphibole (LA) spectra and the BIR-1G reference standard; 
and a determination of the TEM analyst’s experience and proficiency.  The audit team found 
that the instruments were well maintained and calibrated at the specified frequencies and that 
the supporting documentation was complete and accurate.  The TEM analyst interviewed during 
the evaluation demonstrated a good understanding of the expectations for identifying and 
recording structures as described in the applicable guidance documents and answered all 
questions posed by the audit team in a professional manner.  The audit team was in agreement 
that, provided the necessary project-specific requirements are made available through the 
described project summaries, the TEM analyst possesses both the knowledge and experience 
to meet project expectations.  There were no observations in this area. 
 
Asbestos Analysis by Polarized Light Microscopy (PLM) 
 
The PLM area has five work stations, each equipped with a stereo-microscope, PLM, HEPA-
hood, refractive index (RI) liquids, and the tools for manipulating samples.  Since the laboratory 
has not yet received Libby samples for PLM analysis, the focus of the evaluation was on the 
laboratory’s capabilities to analyze and report samples according to standard methodology and 
the laboratory’s written procedures.  The audit team found the PLM area to be clean and 
organized; the instrumentation well maintained; and the quality of documentation acceptable.  
The analysts interviewed during the evaluation demonstrated both proficiency and 
professionalism during the audit process, clearly describing their duties to the audit team with 
respect to instrument maintenance and calibration, sample preparation, analysis, and 
documentation.  The following observations were made concerning training, quality control 
analyses, and standards traceability: 
 
8. Although the laboratory personnel interviewed demonstrated proficiency analyzing bulk 

samples in accordance with standard methodology (i.e., EPA 600 Series), the laboratory 
has not received soil samples from Libby and is not currently familiar with the applicable 
Libby-specific SOPs for the handling, analysis and reporting requirements.  Refer to 
Checklist Nos. 8.3.2, 8.12.1, and 10.3.5. 

 
Recommended Corrective Action – Prior to the receipt and subsequent analysis of 
Libby soil samples by using the most recent revisions of the Libby-specific SOPs SRC-
Libby-01 and SRC-Libby-03, ensure that all applicable PLM analysts have received and 
documented the necessary Libby-specific training and proficiency required for the 
handling, analysis, and reporting of samples. 
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9. Neither the date on which inter- and intra- analyses are performed nor the optical 
properties of non-detect (ND) inter- and intra- analyses results are recorded on the 
associated bench sheets or quality control forms.  The requirement that all quality control 
sample analyses be performed in the same manner as original sample analyses, including 
the preparation of new slides and recording of optical properties, is described in Section 
A.13.3 of the Laboratory QAM.  Copies of the three recent PLM Quality Control Logs are 
provided as enclosures.  Refer to Checklist Nos. 8.11.3 and 8.11.4 and Enclosures 9A-9B. 

 
Recommended Corrective Action – Ensure that all quality control analyses are recorded 
in the same manner as original sample analyses, including the optical properties and date 
analyzed. 

 
10. Although the calibration of common refractive index (RI) liquids is performed at the proper 

frequency for each set of RI liquids available at each of the five PLM stations, the 
calibration documentation is not traceable to the applicable PLM station.  The Calibration 
Of Common RI Oils form, although detailed and complete, does not have a field to record 
the associated PLM station.  The requirements for the traceability of standard reference 
materials and RI oil calibration are described in Section A.13.3.1 of the Laboratory QAM.  
Three copies of the laboratory’s Calibration Of Common RI Oils form are provided as 
enclosures.  Refer to Checklist No. 8.6.3 and Enclosures 10A-10C. 

 
Recommended Corrective Action – Ensure that the calibration records of RI oils can be 
traced to the associated RI oil containers and the PLM stations at which they are used. 

 
Data Reduction and Data Package Assembly 
 
It is anticipated that the data reduction, data review, data entry, and data package assembly 
duties will be the responsibility of the Special Projects Team in Westmont, NJ which is 
responsible for processing and reporting the Libby data generated by both EMSL’s Westmont 
Laboratory and other EPA-approved EMSL branch laboratories.  Each branch laboratory, 
including South Pasadena, will be expected to scan and e-mail results to the Special Projects 
Team in Westmont, NJ for data entry and review.  Although there were no observations made 
concerning the current procedures employed by laboratory staff to process standard 
deliverables, refer to observation No. 1 of this report for project-specific concerns regarding data 
reduction and data package assembly. 
 
Quality Assurance/Quality Control (QA/QC) 
 
The audit team performed a cursory review of recent monthly QC reports, laboratory air 
monitoring results, non-conformance reports, laboratory certifications, internal audit reports, 
NVLAP audit reports, and the training files of interviewed laboratory personnel.  The audit team 
also reviewed the EMSL QAM and other available written procedures and interviewed the QC 
Coordinator concerning these documents and other elements of EMSL’s quality program.  The 
EMSL personnel interviewed were professional and cooperative during the audit process and 
demonstrated an understanding of and commitment to the laboratory’s current quality system.  
The following observations were made concerning quality records, the availability of written 
procedures, and employee training files: 
 
11. Several instances of failed intra- and inter- analysts QC analyses (which had been 

corrected by a second analyst) were observed in the June 2008 PLM Quality Control Logs 
included in the monthly QC report; however, no documentation of corrective action is 
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evident or provided.  In addition, the failed analyses are not included in the PLM monthly 
QC charts.  It appears that the forms were improperly used to record the training of a new 
analyst but the analyst-in-training also performed approximately 70 original client sample 
analyses in the same month where more than 11 outliers were identified.  The 
requirement that corrective action be initiated for QC non-conformities is described in 
Section A.13.3 of the Laboratory QAM.  Refer to Checklist No. 10.4.2 and Enclosure 11. 

 
Recommended Corrective Action – For QC analysis failures, determine the root cause, 
initiate and document corrective action, and subsequently verify the implementation and 
effectiveness of the applied corrective action. 

 
12. The following laboratory written procedures are not available to laboratory personnel in  

hardcopy and/or on the e-Link (EMSL Intranet): 
 

• TEM Prep Direct Technique SOP, Revision 0 (January 2008) – Direct Transfer 
Preparation of Sample Filters for TEM Analysis 

 

• EMSL EDXA SOP, Revision 0 (March 2002) – Energy Dispersive X-Ray Analysis 
 

• EMSL SAED SOP, Revision 0 (February 2003) – Selected Area Electron Diffraction 
 

In addition, the SOPs for TEM Prep Direct Technique, Revision 0 (January 2008) – Direct 
Transfer Preparation of Sample Filters for TEM Analysis and EMSL EDXA SOP, Revision 
0 (March 2002) – Energy Dispersive X-Ray Analysis are not listed in the Laboratory QAM. 

 
The requirement that SOPs be made available in the SOP Manual file folders at each 
laboratory facility and listed in the Laboratory QAM is described in Section A.2 of the 
Laboratory QAM.  Refer to Checklist Nos. 6.15.2, 7.14.2 and 10.5.1, and Enclosure 12. 

 
Recommended Corrective Action – Ensure that written procedures are available to 
laboratory personnel in the areas where the described tasks are performed. 

 
13. The laboratory personnel training files do not contain all of the elements described in the 

Laboratory QAM.  Also, the laboratory does not maintain personnel training files for the 
administrative staff (i.e., Sample Coordinator or Office Manager).  The personnel files do 
not contain the following “minimum” requirements described in the Laboratory QAM: 

 

• Resume 

• Description of job responsibilities 

• Documentation understanding of ethics policy 

• Documentation of training 

• Results of performance on proficiency testing samples 

• Documentation of QC work performed for qualification 
 

The requirement that the training files of laboratory personnel contain each of the 
elements listed above is described in Section A.11.1.1 of the Laboratory QAM.  Refer to 
Checklist No. 10.3.5 and Enclosure 13. 
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Recommended Corrective Action – Ensure that training files are available for all 
laboratory personnel, including the Sample Coordinator and Office Manager, and that 
each training file contain all of the elements described in the Laboratory QAM. 

 
 
CONCLUSIONS 
 
The on-site evaluation revealed that LA Testing, a subsidiary of EMSL Analytical, located in 
South Pasadena, CA, has sufficient space, analytical equipment, and personnel to receive, 
prepare, and analyze samples in compliance with the current Libby-specific guidance 
documents.  The personnel interviewed appeared to be well-trained in their current work, 
experienced, and knowledgeable in the analysis of various matrices for asbestos and non-
asbestos materials by Phase Contrast Microscopy (PCM), Polarized Light Microscopy (PLM), 
and Transmission Electron Microscopy (TEM).  The work spaces evaluated were clean and well 
organized, and the documentation reviewed was accurate and complete. 
 
Deficiencies that were observed in several areas need to be addressed.  These include the 
development of project-specific sample and data management procedures for the receipt and 
processing of Libby samples; more frequent ambient air monitoring in the sample receiving 
areas; the application of corrective action in response to discordant PLM quality analysis results; 
the adherence to laboratory standard operating procedures for TEM grid preparation; the 
availability of SOPs for TEM analysis; and the need for project-specific training for the PLM 
analysis of Libby soil samples. 
 
All laboratory personnel interviewed were cooperative and readily answered all questions posed 
by the audit team.  The management of the laboratory appeared to be responsive to the 
identified deficiencies. 
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Laboratory: LA Testing (EMSL) 
  

    

Address: 159 Pasadena Avenue 
  

    

 
South Pasadena, CA 91030 

  

    

Telephone: 1.800.303.0047 
  

    

  
  

    

Laboratory Personnel Contacted  
 

    

Name 
 

Title 

Derrick Tanner 
 

Regional Manager West Coast 

Robyn Denton 
 

QC Coordinator (Westmont) 

Kieu-Anh Pham Duong 
 

Asbestos Lab Manager 

Sherrie Ahmad 
 

Asbestos QC Coordinator 

Rafik Vartanian 
 

Microscopist 

Nicole Galli 
 

TEM Preparation Technician 

Katie Chau 
 

Sample Coordinator/Office Manager 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

   

Evaluation Team 
  

   

Name 
 

Title 

Brian Brass 
 

USEPA ERT 

Michael P. Lenkauskas, CQA  Shaw E & I (QATS), Lead Auditor 

Stephen McHenry  Shaw E & I (QATS), Auditor 
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1.0 LABORATORY STATUS Yes No Comments 

1.1 Is the laboratory currently receiving samples from Libby Superfund Site 
Operable Units(s)? 

 
 

 
 

 

If “YES,” complete the following table: 

Analysis Matrices Comment 

   

   

   

   

 

 

2.0 LABORATORY SECURITY Yes No Comments 

2.1 Are visitors required to sign in?    

2.2 Are all entrances to the laboratory locked, except the entrance to the 
reception area? 

 
 

 
 

 

 

3.0 PROJECT INITIATION/PROJECT MANAGEMENT Yes No Comments 

3.1 Is there a designated project manager or project management team to 
ensure samples received from Libby OUs are properly processed? 

 
 

 
 

Sherrie Ahmad will be the on-
site project manager. 

3.2 Are project-specific requirements and procedures communicated to 
laboratory staff? 

 
 

 
 

These will be communicated 
through project summaries. 

3.3 Are modifications to laboratory activities communicated to laboratory staff?   
These will be communicated 
through project summaries. 

3.4 Are the resolutions to issues resolved during the weekly laboratory 
conference calls communicated to laboratory staff? 

 
 

 
 

These will be communicated 
through the Westmont, NJ 
laboratory. 

 

4.0 SAMPLE RECEIPT, LOG-IN, STORAGE, & TRACKING Yes No Comments 

4.1 Is the sample receiving area adequate, clean, and orderly?    

4.2 Is the sample receiving area secured against unauthorized personnel?    

Personnel Interviewed 

Name Title Experience 

Katie Chau Sample Coordinator/Office Manager Nine months 

   

Additional comments: 
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4.0 SAMPLE RECEIPT, LOG-IN, STORAGE, & TRACKING Yes No Comments 

4.3 Sample Receipt    

4.3.1 Is there a sample custodian and designated alternate responsible for 
sample receipt and log-in? 

 
 

 
 

 
Katie Chau 

4.3.2 Is the custodian or alternate available to receive and log-in samples at 
any time delivery services are operating? 

 
 

 
 

 

4.3.3 Are sample shipping containers opened in a HEPA hood (as necessary) 
to both minimize personal exposure and safeguard against laboratory 
contamination (explain)? 

 
 

 

 
 

 

 
A HEPA hood is available and 
used as necessary. 

4.3.4 Does the sample custodian verify and record the following when 
inspecting shipments and reviewing documentation: 

 
4.3.4.1 Presence and condition of custody seals? 

 
4.3.4.2 Presence or absence of Chain-of-Custody (COC) records? 

 
4.3.4.3 Presence or absence of air bill sticker(s)? 

 
4.3.4.4 Sample condition? 

 
4.3.4.5 Presence of packaging or packing material which could compromise 

samples (i.e., vermiculite & polystyrene)? 
 

4.3.4.6 Problems/discrepancies between samples, documentation, client 
requests, etc.? 

 
4.3.4.7 Bulk and air samples received separately? 

 
 
 

 
 

 
 

 
 

 
 
 

 
 
 

 
 

 

 
 
 

 
 

 
 

 
 

 
 
 

 
 
 

 
 

 

 

4.3.5 Are (COC) records signed and dated at the time of sample receipt?    

4.3.6 Is a system in place to contact the client in case of absent 
documentation, or discrepancies between COCs, client requests, etc.? 

 
 

 
 

 

4.3.7 Are subsequent resolutions to problems and discrepancies documented?   Documented on project folder. 

4.4 Sample Identification    

4.4.1 Are sample receipt identification logbooks, or a LIMS, used to log-in 
samples and assign unique laboratory identification numbers? 

 
4.4.1.1 Does the logbook or logging system serve as a direct cross-

reference between laboratory ID numbers and client ID numbers? 

 
 

 
 

 

 
 

 
 

 

 

4.4.2 When samples are split in the laboratory, is there a method in place to 
assign laboratory numbers to track the sample back to the original 
sample? 

 
 

 

 
 

 

 

Additional comments: 
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4.0 SAMPLE RECEIPT, LOG-IN, STORAGE, & TRACKING Yes No Comments 

4.5 Sample Storage    

4.5.1 Are storage facilities sufficient?   All samples and prepared 
samples will be archived at the 
Westmont, NJ laboratory. 

4.5.2 Is the sample storage area secured to prevent entry of unauthorized 
personnel? 

 
 

 
 

 

4.5.3 Does the sample custodian keep storage logbooks?    

4.5.4 Are samples easy to locate from logbook references? NA NA  

4.6 Sample Tracking    

4.6.1 Is a system in place to keep track of samples and prepared samples 
entering and leaving the storage, sample preparation, and analysis 
areas? 

 
 

 

 
 

 

 
Refer to Finding No. 1 of the 
Summary On-site Audit Report. 

4.6.2 Are the retention and/or disposal of unused portions of samples and 
prepared samples documented? 

 
 

 
 

All samples and prepared 
samples will be archived at the 
Westmont, NJ laboratory. 

4.7 Standard Operating Procedures (SOPs)    

4.7.1 Do laboratory personnel have access to current project-specific SOPs, 
laboratory modifications, and other pertinent guidance documents? 

 
 

 
 

Refer to Finding No. 1 of the 
Summary On-site Audit Report. 

4.7.2 Are the applicable laboratory SOPs available and followed by laboratory 
personnel (list)? 

 
 

 
 

 

Document Title Control No. Description 

EMSL QAM Revision IX Section 5.0 

   

   

   

4.8 Document Control: Yes No Comments 

4.8.1 Are all logbooks, notebooks, forms, or other laboratory documents 
legible, accurate, and complete (list)? 

 
 

 
 

 

Document Title Description/Comments 

  

  

  

  

Additional comments: 
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5.0 PHASE CONTRAST MICROSCOPY (PCM) Yes No Comments 

5.1 Is the PCM area adequate, clean, and orderly?    

5.2 Are steps taken to prevent the cross-contamination of equipment, supplies, 
and reagents? 

 
 

 
 

 

Personnel Interviewed 

Name Title Experience 

Sherrie Ahmad Asbestos QC Coordinator 21 years (3 with LA Testing) 

   

5.3 Methods and Libby-Specific Guidance Documents Yes No Comments 

5.3.1 Are the applicable guidance documents available for reference: 
 

5.3.1.1 NIOSH Method 7400 (Issue 2), 1994? 

 
 

 

 
 

 

 

5.3.2 Laboratory Modification LB-000015: 
 
5.3.2.1 Overload rejection criteria of > 25%? 

 
5.3.2.2 If samples are visibly overloaded or contain lose debris, is an 

indirect preparation performed? 
 

5.3.2.3 Is the observance of non-countable long fibers noted? 

 
 

NA 
 
 

NA 
 

NA 

 
 

NA 
 
 

NA 
 

NA 

 
 
The LA Testing-Pasadena 
laboratory has not received 
PCM samples from Libby, but 
has been made aware of the 
requirement. 

5.4 Equipment    

5.4.1 Are the microscopes used to analyze samples equipped with the 
following: 

 
5.4.1.1 Positive phase contrast, with green or blue filter? 

 
5.4.1.2 Adjustable field iris? 

 
5.4.1.3 Eyepiece (8 to 10X)? 

 
5.4.1.4 Phase magnification (40 to 45X)?  

 
5.4.1.5 Walton-Beckett Graticule? 

 
5.4.1.6 Stage micrometer with 0.01 mm subdivisions? 

 
 
 

 
 

 
 

 
 

 
 

 
 

 

 
 
 

 
 

 
 

 
 

 
 

 
 

 

 

5.4.2 Are microscope and phase ring alignment checks conducted daily?    

5.4.3 Are resolution checks performed weekly using an HSE/NPL slide?    

5.4.4 Are maintenance and calibration activities recorded in microscope-
specific logbooks? 

 
 

 
 

All maintenance activities are 
recorded electronically in an 
Excel spreadsheet. 

5.5 Sample Preparation    

5.5.1 Are filters prepared as described in the applicable method(s)?    

Additional comments: 
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5.0 PHASE CONTRAST MICROSCOPY (PCM) Yes No Comments 

5.6 Sample Analysis    

5.6.1 Are the appropriate counting rules used (A or B)?    

5.6.2 How are the fields and fibers tracked and recorded? --- --- Calibrated counters are used 

5.7 Quality Control    

5.7.1 Is each analyst provided a minimum of one reference slide per work 
day? 

 
 

 
 

Refer to Finding No. 3 of the 
Summary On-site Audit Report. 

5.7.2 Are recounts analyzed at a frequency of 1 per 10 samples analyzed? 
 

5.7.2.1 Are recounts performed by the same analysts on the same 
microscope? 

 
 
 

 

 
 
 

 

 

5.8 Standard Operating Procedures (SOPs)    

5.8.1 Do laboratory personnel have access to current project-specific SOPs, 
laboratory modifications, and other pertinent guidance documents?  

 
 

 
 

 

5.8.2 Are the applicable laboratory SOPs available and followed by laboratory 
personnel (list)? 

 
 

 
 

 

Document Title Control No. Description 

Asbestos and Other Fibers by PCM Revision 11 (2/25/2008) PCM SOP 

   

   

5.9 Document Control Yes No Comments 

5.9.1 Are all logbooks, notebooks, forms, or other laboratory documents 
legible, accurate, and complete (list)? 

 
 

 
 

 

Document Title Description/Comments 

PCM QC Log Book Instrument-specific calibration logbook. 

PCM CV Analysis Sheet Reference slide tracking sheet. 

PCM QC Analysis Sheet Recount tracking sheet. 

  

Additional comments: 
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID PREPARATION Yes No Comments 

6.1 Are the grid preparation areas adequate, clean, and orderly?    

6.2 Are bulk samples prepared in an area separate from that used to prepare 
air and dust samples? 

 
 

 
 

 

6.3 Are steps taken to prevent the cross-contamination of equipment, supplies, 
and reagents? 

 
 

 
 

Refer to Finding No. 4 of the 
Summary On-site Audit Report. 

Personnel Interviewed 

Name Title Experience 

Nicole Galli Sample Preparation Technician Five months 

   

   

6.4 Equipment Yes No Comments 

6.4.1 Drying oven & muffle furnace: 
 

6.4.1.1 Checked routinely and recorded in a permanent logbook?  

 
 

 

 
 

 

 
Refer to Finding No. 5 of the 
Summary On-site Audit Report. 

6.4.2 Analytical balances: 
 

6.4.2.1 Located away from drafts and areas subjected to rapid temperature 
changes? 

 
6.4.2.2 Checked routinely and recorded in a permanent logbook? 

 
6.4.2.3 Calibrated within the last 12 months by a certified technician? 

 
 
 

 
 

 
 

 

 
 
 

 
 

 
 

 

 

6.4.3 Plasma Asher: 
 

6.4.3.1 Calibrated on a routine basis? 
 

6.4.3.2 Checked routinely and recorded in a permanent logbook? 

 
 

 
 

 

 
 

 
 

 

 

6.4.4 Sputter Coater (Vacuum evaporator): 
 

6.4.4.1 Calibrated on a routine basis? 
 

6.4.4.2 Checked routinely and recorded in a permanent logbook? 

 
 

 
 

 

 
 

 
 

 

 

6.4.5 Ventilation Hoods: 
 

6.4.5.1 Checked routinely and recorded in a permanent logbook? 

 
 

 

 
 

 

 

Additional comments: 
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID PREPARATION Yes No Comments 

6.5 Preparation of Air Filters    

6.5.1 What method(s) does the laboratory use to prepare air samples for TEM 
analysis: 

 
6.5.1.1 40 CFR, Chapter 1, Part 763, Subpart E (AHERA)? 

 
6.5.1.2 ISO 10312:1195 E - Determination of Asbestos Fibers? 

 
 
 

 
 

 

 
 
 

 
 

 

 

6.5.2 LB000053 – Is indirect preparation performed on air samples which are 
visibly overloaded or contain loose debris? 

 
 

 
 

Refer to “Additional comments” 
below. 

6.5.3 Are filters collapsed (cleared) by the “hot block” or a similar technique 
(describe technique)? 

 
 

 
 

 
Acetone “hot block.” 

6.5.4 Is plasma etching performed on collapsed filters? 
 

6.5.4.1 Is a 10% layer of the collapsed surface removed during etching? 

 
 

 

 
 

 

 
 
Filters are etched to 5%. 

6.5.5 Once the filters have been collapsed, are samples transferred to a 
vacuum evaporator for application of a 1 to 5 mm section of graphite 
rod? 

 
 

 

 
 

 

 

6.5.6 Are excised filter sections placed, carbon side down, on the 
appropriately labeled grid, and cleared using a Jaffe Washer or an 
equivalent technique (describe)? 

 
 

 

 
 

 

 
Refer to Finding No. 6 of the 
Summary On-site Audit Report. 

6.5.7 Are samples checked for remaining filter residue after clearing? 
 

6.5.7.1 If residue remains, is condensation washing or an equivalent 
technique used (describe technique)? 

 
 
 

 

 
 
 

 

 

Additional comments: 
 
All Libby samples received by EMSL are currently prepared on slides at the Westmont, NJ laboratory and shipped to a branch 
laboratory for final preparation TEM grids and analyzed.  Although LA Testing will only receive Libby samples after they have 
been prepared on slides, the audit team evaluated the laboratory’s capabilities (i.e., facilities and equipment) to prepare 
samples of various matrices on slides should it be necessary.  Unless stated otherwise, the laboratory has the necessary 
facilities, equipment, and personnel to perform indirect preparations as described in the applicable guidance documents. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3019-03202009-3



LIBBY SITE-AND LIBBY ACTION PLAN-SPECIFIC ASBESTOS LABORATORY ON-SITE AUDIT CHECKLIST 
 

USEPA Date(s) of On-site:   July 29-30, 2008 
 

LA Testing-Pasadena On-site Audit Checklist_fnl.doc Page 8 of 31 QATS Form 70-050F075R00, 04-17-2008 

6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID PREPARATION Yes No Comments 

6.6 Dust Sample Preparation    

6.6.1 What method(s) does the laboratory use to prepare dust samples for 
TEM analysis: 

 
6.6.1.1 ASTM D 5755-03 - Microvacuum Sampling and Indirect Analysis of 

Dust by TEM? 

 
 
 
 

 

 
 
 
 

 

 

6.7 Libby-Specific Indirect Sample Preparation without Ashing    

6.7.1 Are the applicable Libby guidance documents available for reference: 
 

6.7.1.1 SOP EPA-Libby-08 (Rev. 0) - Indirect Preparation of Air and Dust 
Samples for TEM Analysis? 

 
 
 

 

 
 
 

 

 

6.7.2 LB000053 – Is indirect preparation without ashing performed on non-
investigative samples with the applicable sample prefix codes? 

 
NA 

 
NA 

Refer to “Additional comments” 
below. 

6.7.3 Sample filtration: 
 

6.7.3.1 Are air cassettes examined for loose material? 
 

6.7.3.1.1 If loose material or uneven loading is not evident, is a portion of 
the air samples retained? 

 
6.7.3.1.2 If loose material is evident, is it filtered along with the air filter? 

 
6.7.3.2 Are air filters, loose material, and dust rinsed into a beaker and 

brought to a final volume of 100 ml with particle-free water? 
 

6.7.3.2.1 Adjusted to a pH of 3-4 with a 10% solution of glacial acetic 
acid? 

 
6.7.3.2.2 Sonicated for 3 minutes and allowed to settle for 2 minutes prior 

to filtering? 
 

6.7.3.3 Are the appropriate aliquots of filtrate passed through a disposable 
25 mm filter assembly with a 0.2 µm MCE filter with a 5.0 µm MCE 
support pad? 

 
6.7.3.3.1 Are three secondary filters prepared using 50 ml, 25 ml and 10 

ml, with greater or lesser volumes acceptable for overloaded air 
samples? 

 
 

NA 
 
 

NA 
 

NA 
 
 

NA 
 
 

NA 
 
 

NA 
 
 
 

NA 
 
 
 

NA 

 
 

NA 
 
 

NA 
 

NA 
 
 

NA 
 
 

NA 
 
 

NA 
 
 
 

NA 
 
 
 

NA 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Refer to Finding No. 7 of the 
Summary On-site Audit Report. 

6.7.4 Are serial dilutions performed as necessary? NA NA  

6.7.5 Are TEM grids prepared as described in Section 6.5 of this checklist?    

Additional comments: 
 
All Libby samples received by EMSL are currently prepared on slides at the Westmont, NJ laboratory and shipped to a branch 
laboratory for final preparation TEM grids and analyzed.  Although LA Testing will only receive Libby samples after they have 
been prepared on slides, the audit team evaluated the laboratory’s capabilities (i.e., facilities and equipment) to prepare 
samples of various matrices on slides should it be necessary.  Unless stated otherwise, the laboratory has the necessary 
facilities, equipment, and personnel to perform indirect preparations as described in the applicable guidance documents. 
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID PREPARATION Yes No Comments 

6.8 Libby-Specific Indirect Sample Preparation with Ashing    

6.8.1 Are the applicable Libby guidance documents available for reference: 
 

6.8.1.1 SOP EPA-Libby-08 (Rev. 0) - Indirect Preparation of Air and Dust 
Samples for TEM Analysis? 

 
6.8.1.2 LB000053 – Is indirect preparation with ashing performed on 

investigative samples with the applicable sample prefix codes? 

 
 
 

 
 
 

 

 
 
 

 
 
 

 

 
 
 
 
 
Refer to “Additional comments” 
below. 

6.8.2 Initial filtration: 
 

6.8.2.1 Are air cassettes examined for loose material? 
 

6.8.2.1.1 If loose material or uneven loading is not evident, is a portion of 
the air samples retained? 

 
6.8.2.1.2 If loose material is evident, is it filtered and ashed along with the 

air filter? 

 
 

NA 
 
 

NA 
 
 

NA 

 
 

NA 
 
 

NA 
 
 

NA 

 

6.8.3 Ashing: 
 

6.8.3.1 Are filters covered with aluminum foil and placed in a plasma 
asher? 

 
6.8.3.1.1 Is the plasma asher operated at minimum power? 

 
6.8.3.1.2 Is 100% ashing confirmed by visual observation? 

 
 
 

NA 
 

NA 
 

NA 

 
 
 

NA 
 

NA 
 

NA 

 

6.8.4 Final filtration: 
 

6.8.4.1 Is ash residue rinsed into a beaker and brought to a final volume of 
100 ml with particle-free water? 

 
6.8.4.1.1 Adjusted to a pH of 3-4 with a 10% solution of glacial acetic 

acid? 
 

6.8.4.1.2 Sonicated for 3 minutes and allowed to settle for 2 minutes prior 
to filtering? 

 
6.8.4.2 Are the appropriate aliquots of filtrate passed through a disposable 

25 mm filter assembly with a 0.2 µm MCE filter with a 5.0 µm MCE 
support pad? 

 
6.8.4.3 Are three secondary filters prepared using 50 mL, 25 mL and 10 

mL, with greater or lesser volumes acceptable for overloaded air 
samples? 

 
 
 

NA 
 
 

NA 
 
 

NA 
 
 
 

NA 
 
 
 

NA 

 
 
 

NA 
 
 

NA 
 
 

NA 
 
 
 

NA 
 
 
 

NA 

 
 
 
 
 
 
 
 
 
 
 
Refer to Finding No. 7 of the 
Summary On-site Audit Report. 

6.8.5 Are serial dilutions performed as necessary? NA NA  

6.8.6 Are TEM grids prepared as described in Section 6.5 of this checklist?    

Additional comments: 
 
The laboratory has the necessary facilities, equipment, and personnel to perform indirect preparations as described in the 
applicable guidance documents. 
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID PREPARATION Yes No Comments 

6.9 Water Sample Preparation    

6.9.1 What method(s) does the laboratory use to prepare water samples for 
TEM analysis: 

 
6.9.1.1 EPA Method 100.2 - Determination of Asbestos Structures Over 10 

µm in Length in Drinking Water?  

 
 

 
 

 

 
 

 
 

 

 

6.9.2 Are samples received and filtered by the laboratory within 48 hours of 
collection? 

 
6.9.2.1 If not, are they stored in a refrigerator until filtered? 

 
 

 
 

 
 

 
 

 

6.9.3 Is the sample hand-agitated and sonicated at low power for 15 minutes, 
and hand-agitated again before aliquots are removed? 

 
 

 
 

 

6.9.4 Are the appropriate aliquots of the original sample poured though a 25 
mm or 47 mm MCE filter (0.22 µm or smaller pore size) with an MCE 
filter (5 µm pore size) backing pad? 

 
Note: No less than 1 mL must be used as an aliquot. 

 
 

 
 

 

 
 

 
 

 

 

6.9.5 Are TEM grids prepared as described in Section 6.5 of this checklist?    

6.10 OU3 Tree Bark Sample Preparation    

6.10.1 Are the applicable Libby guidance documents available for reference: 
 

6.10.1.1 SOP Tree-Libby-OU3 (Rev. 1) – Sampling and Analysis of Tree 
Bark for Asbestos? 

 
 
 

NA 

 
 
 

NA 

 

6.10.2 Drying and Ashing: 
 

6.10.2.1 Are the diameter and thickness of the tree bark samples measured 
and recorded to an accuracy of ± 2mm? 

 
6.10.2.2 Is the entire tree bark sample weighed and placed in an oven for 

drying? 
 

6.10.2.2.1 Dried at 80º F until the weight stabilizes, a minimum of 6 hours, 
and weighed?  

 
6.10.2.3 Is the bark sample then covered and placed in a muffle furnace at 

450 º F for 18 hours, or until all organic matter has been removed, 
and weighed? 

 
6.10.2.3.1 Is the furnace ramped from 0º F to 450º F? 

 
 
 

NA 
 
 

NA 
 
 

NA 
 
 
 

NA 
 

NA 

 
 
 

NA 
 
 

NA 
 
 

NA 
 
 
 

NA 
 

NA 

 

Additional comments: 
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID PREPARATION Yes No Comments 

6.10  OU3 Tree Bark Sample Preparation    

6.10.3 Acid Treatment: 
 

6.10.3.1 After adding approximately 1-2 ml of DI water, is 10-20 ml of 
concentrated HCl added until no further reaction is visible (approx. 
3-5 minutes)? 

 
6.10.3.2 Are samples diluted, transferred to a 100 ml container (with lid) and 

brought to a final volume of 100 ml with fiber-free DI water? 
 

6.10.3.3 Capped, inverted 5-6 times, and sonicated for 2 minutes in 
preparation for filtering? 

 
 
 
 

NA 
 
 

NA 
 
 

NA 

 
 
 
 

NA 
 
 

NA 
 
 

NA 

 

6.10.4 Filtration: 
 

6.10.4.1 Are 5-20 mLs of solution transferred to a second container and 
brought to a volume of 100 ml with fiber-free DI water? 

 
6.10.4.2 Are dilutions agitated (inverted 5-6 times) and filtered through a 47 

mm MCE filter (0.45 µm pore size)? 
 

6.10.4.2.1 Are additional dilutions prepared if the loading on the filter 
appears either too heavy (> 20%) or too light? 

 
 
 

NA 
 
 

NA 
 
 

NA 

 
 
 

NA 
 
 

NA 
 
 

NA 

 

6.10.5 Are TEM grids prepared as described in Section 6.5 of this checklist?    

6.11 OU3 Duff Sample Preparation    

6.11.1 Are the applicable Libby guidance documents available for reference:  
 

6.11.1.1 SOP Duff-Libby-OU3 (Rev. 0) – Sampling and Analysis of Duff for 
Asbestos? 

 
 
 

NA 

 
 
 

NA 

 

6.11.2 Drying and Ashing: 
 

6.11.2.1 Are the appropriate number of aluminum trays weighed and tared? 
 

6.11.2.1.1 For tracking purposes, is each tray marked with a unique 
number? 

 
6.11.2.2 Are trays filled to approximately ¾ and dried at 60º F until the 

weight stabilizes, a minimum of 10 hours, and weighed? 
 

6.11.2.3 Are dried duff samples transferred to covered pans and placed in a 
muffle furnace at 450º F for 18 hours, or until all organic matter has 
been removed, and weighed? 

 
6.11.2.4 Are ashed samples transferred to Zip-lock bags and homogenized? 

 
6.11.2.4.1 If an individual sample was split between multiple trays, was it 

combined into one Zip-lock bag? 

 
 

NA 
 
 

NA 
 
 

NA 
 
 
 

NA 
 

NA 
 
 

NA 

 
 

NA 
 
 

NA 
 
 

NA 
 
 
 

NA 
 

NA 
 
 

NA 

 

Additional comments: 
 
 
 
 

3019-03202009-3



LIBBY SITE-AND LIBBY ACTION PLAN-SPECIFIC ASBESTOS LABORATORY ON-SITE AUDIT CHECKLIST 
 

USEPA Date(s) of On-site:   July 29-30, 2008 
 

LA Testing-Pasadena On-site Audit Checklist_fnl.doc Page 12 of 31 QATS Form 70-050F075R00, 04-17-2008 

6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID PREPARATION Yes No Comments 

  6.11 OU3 Duff Sample Preparation    

6.11.3 Acid Treatment: 
 

6.11.3.1 After adding approximately 1-2 ml of DI water to 0.25 grams 
(measured to ± 0.01 g) of ashed sample, is 10-20 ml of 
concentrated HCl added until no further reaction is visible (approx. 
3-5 minutes)? 

 
6.11.3.2 Are samples diluted, transferred to a 100 ml container (with lid) and 

brought to a final volume of 100 ml with fiber-free DI water? 
 

6.11.3.3 Capped, inverted 5-6 times, and sonicated for 2 minutes in 
preparation for filtering? 

 
 
 
 
 

NA 
 
 

NA 
 
 

NA 

 
 
 
 
 

NA 
 
 

NA 
 
 

NA 

 

6.11.4 Filtration: 
 

6.11.4.1 Are 0.1 to 1.0 ml of solution transferred to a second container and 
brought to a volume of 100 ml with fiber-free DI water? 

 
6.11.4.2 Are dilutions agitated (inverted 5-6 times) and filtered through a 47 

mm MCE filter (0.45 µm pore size)? 
 

6.11.4.2.1 Are additional dilutions prepared if the loading on the filter 
appears either too heavy (> 20%) or too light? 

 
 
 

NA 
 
 

NA 
 
 

NA 

 
 
 

NA 
 
 

NA 
 
 

NA 

 

6.11.5 Are TEM grids prepared as described in Section 6.5 of this checklist?    

6.12 Dustfall Sample Preparation    

6.12.1 Are the applicable Libby guidance documents available for reference:  
 

6.12.1.1 SOP SRC-Libby-07 Analysis of Asbestos in Dustfall Samples by 
TEM? 

 
 
 

NA 

 
 
 

NA 

 

6.12.2 Sample Filtration: 
 

6.12.2.1 Is the solution from the collection cylinder poured into a clean 500 
ml graduated cylinder and brought to a final volume of 500 ml with 
fiber-free DI water? 

 
6.12.2.2 Is 250 ml of the 500 ml solution filtered through a 25 mm or 37 mm 

MCE filter (0.45 µm pore size or smaller)? 
 

6.12.2.2.1 Is a second filter prepared using a lesser volume if the dust 
loading on the secondary filter is too heavy? 

 
 
 
 

NA 
 
 

NA 
 
 

NA 

 
 
 
 

NA 
 
 

NA 
 
 

NA 

 

6.12.3 Are TEM grids prepared as described in Section 6.5 of this checklist?    

Additional comments: 
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID PREPARATION Yes No Comments 

6.13 Grid Preparation/filtrate Storage    

6.13.1 For indirect preparations, are remaining filtrate filtered onto the 
appropriate filter(s) to be archived? 

 
 

 
 

This is performed at the 
laboratory in Westmont, NJ. 

6.13.2 Are all remaining filters and filter portions labeled prior to archiving?    

6.13.3 Are grid preparations stored in a dust free environment, and in a manner 
which will allow them to be easily located for analysis? 

 
 

 
 

Grid will be archived at the 
laboratory in Westmont, NJ. 

6.14 Quality Control Samples    

6.14.1 LB-000029b - Are quality control samples prepared at the described 
frequency: 

 
6.14.1.1 Laboratory blanks (LB) prepared at a frequency of 4%?  

 
6.14.1.2 Re-preparations prepared at a frequency of 1%?  

 
6.14.1.2.1 Are re-preparation samples selected as described? 

 
 
 

 
 

 
 

 

 
 
 

 
 

 
 

 

 

6.15 Standard Operating Procedures (SOPs)    

6.15.1 Do laboratory personnel have access to current project-specific SOPs, 
laboratory modifications, and other pertinent guidance documents? 

 
 

 
 

 

6.15.2 Are the applicable laboratory SOPs available and followed by laboratory 
personnel (list)? 

 
 

 
 

Refer to Finding No. 12 of the 
Summary On-site Audit Report. 

Document Title Control No. Description 

EMSL TEM AHERA SOP Revision 11 (7/15/2008) AHERA SOP 

EMSL ISO 10312 SOP Revision 11 (7/15/2008) ISO SOP 

   

   

6.16 Document Control Yes No Comments 

6.16.1 Are all logbooks, notebooks, forms, or other laboratory documents 
legible, accurate, and complete (list)? 

 
 

 
 

 

Document Title Description/Comments 

Plasma Asher Calibration Log Logbook for plasma asher calibration. 

Muffle Furnace Temperature Calibration Logbook for muffle furnace calibration. 

Balance Calibration Bench Sheet Balance calibration log book. 

Fume Hood Calibration Log Logbook for fume hood calibration. 

Additional comments: 
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7.0 TEM ANALYSIS Yes No Comments 

7.1 Are TEM areas adequate, clean, and orderly?    

7.2 Are steps taken to prevent the cross-contamination of equipment, supplies, 
and reagents? 

 
 

 
 

 

 Personnel Interviewed 

Name Title Experience 

Sherrie Ahmad Asbestos QC Coordinator 21 years (3 with LA Testing) 

   

   

7.3 Methods and Libby-Specific Guidance Documents Yes No Comments 

7.3.1 What method(s) does the laboratory use to analyze samples TEM: 
 

7.3.1.1 40 CFR, Chapter 1, Part 763, Subpart E (AHERA)? 
 

7.3.1.2 ISO 10312:1995 E - Determination of Asbestos Fibers? 
 

7.3.1.3 ASTM D 5755-03 - Microvacuum Sampling and Indirect Analysis of 
Dust by TEM? 

 
7.3.1.4 EPA Method 100.2 - Determination of Asbestos Structures Over 10 

µm in Length in Drinking Water? 
 

7.3.1.5 EPA 600/R-93/116 - Method for the Determination of Asbestos in 
Bulk Building Materials? 

 
 

 
 

 
 
 

 
 
 

 
 
 

 

 
 

 
 

 
 
 

 
 
 

 
 
 

 

 

7.3.2 Are the applicable Libby guidance documents available for reference:  
 

7.3.2.1 SOP Tree-Libby-OU3 (Rev. 1) – Sampling and Analysis of Tree 
Bark for Asbestos? 

 
7.3.2.2 SOP Duff-Libby-OU3 (Rev. 0) – Sampling and Analysis of Duff for 

Asbestos? 
 

7.3.2.3 SOP SRC-Libby-07 Analysis of Asbestos in Dustfall Samples by 
TEM? 

 
 
 

NA 
 
 

NA 
 
 

NA 

 
 
 

NA 
 
 

NA 
 
 

NA 

 

Additional comments: 
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7.4 TEM Instrumentation    

7.4.1 Does TEM instrumentation meet the following requirements: 
 

7.4.1.1 Capable of being operated at between 80 and 120 kV? 
 

7.4.1.2 Electron diffraction (ED) and energy dispersive X-ray (EDX) 
capabilities? 

 
7.4.1.3 Fluorescent screen with an inscribed or overlaid calibrated scale?  

 
 

 
 
 

 
 

 

 
 

 
 
 

 
 

 

 

7.4.2 Are the instruments equipped with thin film or beryllium windows (list 
below if necessary)? 

 
--- 

 
--- 

 
Beryllium 

7.4.3 Are all routine and non-routine maintenance activities recorded in 
instrument-specific logbooks? 

 
 

 
 

 

Instrument No. Make Model Capabilities 

39 Hitachi H-600 AB Beryllium EDS Window 

38 Hitachi H-600 AB Beryllium EDS Window 

    

 

7.5 Instrument Calibration Yes No Comments 

7.5.1 Is the TEM screen magnification calibrated monthly, or after service, 
using a grating replica? 

 
 

 
 

 

7.5.2 Is the ED camera constant calibrated weekly?    

7.5.3 Is the diameter of the cross-over (spot diameter) calibrated every three 
months? 

 
 

 
 

 

7.5.4 Is the low beam dose verified every three months?    

7.5.5 EDX Analyzer: 
 

7.5.5.1 Are Cu and K keV’s checked daily?  
 

7.5.5.2 Is detector resolution checked twice a year? 
 

7.5.5.3 Is Na sensitivity checked every three months? 
 

7.5.5.4 Is chrysotile fibril sensitivity checked every three months? 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 

 

7.5.6 Are instrument calibration records maintained in instrument-specific 
logbooks? 

 
 

 
 

 

Additional comments: 
 
 
 
 
 
 
 
 
 

3019-03202009-3



LIBBY SITE-AND LIBBY ACTION PLAN-SPECIFIC ASBESTOS LABORATORY ON-SITE AUDIT CHECKLIST 
 

USEPA Date(s) of On-site:   July 29-30, 2008 
 

LA Testing-Pasadena On-site Audit Checklist_fnl.doc Page 16 of 31 QATS Form 70-050F075R00, 04-17-2008 
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7.6 Reference Materials    

7.6.1 Does the laboratory maintain a library of reference materials on all 
asbestos and other fiber types? 

 
 

 
 

 

7.6.2 Are instrument-specific reference spectra collected during the mentoring 
program available for the classification of particles observed in Libby 
field samples: 

 
7.6.2.1 USGS Glass BIR-1G (freezer milled)? 
 
7.6.2.2 Libby Amphibole? 

 
 
 
 

 
 

 

 
 
 
 

 
 

 

 

7.7 Grid Acceptance/Rejection Criteria    

7.7.1 Grid preparation rejection criteria: 
 
7.7.1.1 The replica is too dark due to poor dissolution? 

 
7.7.1.2 Replica is doubled or folded? 

 
7.7.1.3 LB-000016a (AHERA) and LB-000031a (ISO) rejection criteria: 
 

7.7.1.3.1 Replica has > 25% obscuration rejected? 
 

7.7.1.3.2 Replica has < 50 intact grid openings? 

 
 

 
 

 
 
 
 

 
 

 

 
 

 
 

 
 
 
 

 
 

 

 

7.8 AHERA    

7.8.1 Are structures identified accordingly: 
 

7.8.1.1 Structures designated Fibers (F), Bundles (B), Clusters (C) or 
Matrices (M)? 

 
7.8.1.2 Identification of asbestos structures by Electron Diffraction (ED)? 
 

7.8.1.2.1 How often are ED patterns captured and recorded? 
 

7.8.1.3 Identification of asbestos structures by Energy Dispersive X-ray 
Analysis (EDXA)? 

 
7.8.1.3.1 How often is EDXA analysis performed and recorded?  

 
7.8.1.4 Are chrysotile structures identified by either ED pattern or EDXA? 

 
7.8.1.5 Are amphibole structures identified by both ED pattern and EDXA? 

 
 
 

 
 

 
 

--- 
 
 

 
 

--- 
 

 
 

 

 
 
 

 
 

 
 

--- 
 
 

 
 

--- 
 

 
 

 

 

Additional comments: 
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7.0 TEM ANALYSIS Yes No Comments 

7.8  AHERA    

7.8.2 Counting/stopping rules: 
 

7.8.2.1 Are enough grid openings (GOs) counted to meet the analytical 
sensitivity required? 

 
 
 

 

 
 
 

 

 

7.8.3 Is approximately half of the pre-determined filter area analyzed on one 
grid preparation and the remaining half on a second grid preparation? 

 
 

 
 

 

7.8.4 LB-000016a- Structure counting & recording modifications: 
 

7.8.4.1 Are non-asbestos material (NAM) structures being recorded? 
 

7.8.4.2 Is “ND” used to document when no structures are detected in a grid 
opening? 

 
7.8.4.3 Samples classified as investigative or non-investigative per  

LB-000053: 
 

7.8.4.3.1 Aspect ratio of 3:1 applied for investigative samples? 
 

7.8.4.3.2 Aspect ratio of 5:1 applied for non-investigative samples? 
 

7.8.4.4 How are the overall dimensions of CD and MD structures 
measured? 

 
7.8.4.4.1 Is the length of only the longest protruding fiber recorded for 

dispersed clusters and matrices? 
 

7.8.4.5 Are non-countable structures recorded, but identified as non-
countable and excluded from density and concentration results? 

 
7.8.4.6 Is the entire length of a fiber recorded for structures originating in 

one grid opening and extending into an adjacent grid opening? 

 
 

 
 
 

 
 
 

 
 

 
 

 
 
 

 
 
 

 
 
 

 
 
 

 

 
 

 
 
 

 
 
 

 
 

 
 

 
 
 

 
 
 

 
 
 

 
 
 

 

 
The TEM analyst is aware of the 
project-specific requirements, 
which will also be provided in 
the EMSL project summaries. 

7.9 ISO 10312:1995    

7.9.1 Are structures identified accordingly: 
 

7.9.1.1 Are primary and secondary structures counted and recorded as 
described in ISO 10312, Annex C? 

 
7.9.1.2 Is fiber identification performed as described in ISO 10312,  

Annex D? 

 
 
 

 
 
 

 

 
 
 

 
 
 

 

 

7.9.2 Are at least two grid specimens prepared from each filter to perform 
structure counts? 

 
 

 
 

 

Additional comments: 
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7.0 TEM ANALYSIS Yes No Comments 

   7.9  ISO 10312:1995    

7.9.3 LB-000031a - Structure counting & recording modifications: 
 

7.9.3.1 Are non-asbestos material (NAM) structures being recorded? 
 

7.9.3.2 Samples classified as investigative or non-investigative per 
LB-000053: 

 
7.9.3.2.1 Is an aspect ratio of 3:1 applied for investigative samples? 

 
7.9.3.2.2 Is an aspect ratio of 5:1 applied for non-investigative samples? 

 
7.9.3.3 Are structures that intersect non-countable grid bars (top and left) 

recorded, but identified as non-countable and excluded from density 
and concentration results? 

 
7.9.3.4 Is the entire length of the structure recorded if a structure originates 

in one grid opening and extends into an adjacent grid opening, 
provided it does not intersect a non-counting grid bar? 

 
7.9.3.5 Is the observed length recorded for a structure which intersects both 

counting and non-counting grid bars? 

 
 

 
 
 
 
 

 
 

 
 
 
 

 
 
 
 

 
 
 

 

 
 

 
 
 
 
 

 
 

 
 
 
 

 
 
 
 

 
 
 

 

 
 
The TEM analyst is aware of the 
project-specific requirements, 
which will also be provided in 
the EMSL project summaries. 

7.10 OU3 Tree Bark and Duff Sample Analysis    

7.10.1 Are these samples analyzed according to ISO 10312:1995 E? NA NA  

7.10.2 Are counting rules for investigative samples applied? NA NA  

7.10.3 Is chrysotile (if observed) recorded? NA NA  

7.11 Other Laboratory Modifications    

7.11.1 LB000030 – ISO 10312, ASTM 5755 and EPA 100.2: 
 

7.11.1.1 Are detailed sketches of all asbestos structures observed, up to a 
maximum of 50 structures/samples, included? 

 
 
 

 

 
 
 

 

The TEM analyst is aware of the 
project-specific requirements, 
which will also be provided in 
the EMSL project summaries. 

7.11.2 LB-000084 - Abundant Chrysotile Modification: 
 

7.11.2.1 Is the chrysotile count terminated at the end of the grid opening in 
which the 50

th
 chrysotile structure is counted, with subsequent grid 

openings recorded with an “*” at the end of the grid opening (e.g., 
B1-1*)? 

 
 
 
 
 

 

 
 
 
 
 

 

 
The TEM analyst is aware of the 
project-specific requirements, 
which will also be provided in 
the EMSL project summaries. 

Additional comments: 
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7.0 TEM ANALYSIS Yes No Comments 

    7.11  Other Laboratory Modifications    

7.11.3 LB000066c – AHERA, ISO 10312 and ASTM 5755: 
 

7.11.3.1 Are all NAM particles referred to as “close calls” recorded? 
 

7.11.3.2 Is the structure comment field used to record all probable mineral 
classifications (AT, AC, AM, AN, CR, TR, PY, WRTA, or UN)? 

 
7.11.3.3 Is the structure comment field used to record NaK, NaX, XK, or XX? 

 
7.11.3.4 Are EDS spectra recorded at the correct frequency: 

 
7.11.3.4.1 For each LA and each “close call” particle, up to a maximum of 5 

LA and 5 “close call’ particles per sample? 
 

7.11.3.5 Are Photomicrograph images recorded at the correct frequency: 
 

7.11.3.5.1 For each particle for which an EDS spectrum is collected and its 
structure? 

 
 

 
 
 

 
 

 
 
 
 
 

 
 
 
 
 

 

 
 

 
 
 

 
 

 
 
 
 
 

 
 
 
 
 

 

 
 
The TEM analyst is aware of the 
project-specific requirements, 
which will also be provided in 
the EMSL project summaries. 

7.11.4 LB-000077 - Stopping rule for ABS indoor air & dust field blanks 
(prefixes “EX” and “IN”): 

 
7.11.4.1 Are a maximum of 30 grid openings analyzed? 

 
 
 

 

 
 
 

 

The TEM analyst is aware of the 
project-specific requirements, 
which will also be provided in 
the EMSL project summaries. 

7.11.5 LB-000078 & LB-000079 - Stopping rule for ABS outdoor air field blanks 
(prefix “EX”) and ABS indoor air samples (prefix “IN”), respectively: 

 
7.11.5.1 If the number of grid openings needed to achieve the required 

analytical sensitivity is less than or equal to 100, are they analyzed 
unless 50 or more LA structures are observed? 

 
7.11.5.2 If more than 50 LA structures are observed, is the analysis 

terminated after completing the analysis of the grid opening in 
which the 50

th
 LA structure is observed? 

 
7.11.5.3 If the number of grid openings needed to achieve the required 

analytical sensitivity exceeds 100 and fewer than 50 LA structures 
are observed after the completion of the 100 grid opening, the 
analysis can be terminated? 

 
 
 
 
 

 
 
 
 

 
 
 
 
 

 

 
 
 
 
 

 
 
 
 

 
 
 
 
 

 

 
 
 
The TEM analyst is aware of the 
project-specific requirements, 
which will also be provided in 
the EMSL project summaries. 

7.12 Grid Preparation Storage    

7.12.1 Are grids placed in marked grid storage boxes or other suitable 
containers and stored in a dust/fiber free environment? 

 
 

 
 

 

7.12.2 Is the location of grid preparation recorded in such a manner that they 
can be retrieved upon request in a timely manner? 

 
 

 
 

 

Additional comments: 
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7.0 TEM ANALYSIS Yes No Comments 

7.13 Quality Control    

7.13.1 LB-000029b - Are quality control samples analyzed at the frequency 
described: 

 
7.13.1.1 Recount Same (RS) - Frequency of 1%? 

 
7.13.1.2 Recount Different (RD) - Frequency of 2.5%? 

 
7.13.1.3 Verified Analysis (VA) - Frequency of 1%? 

 
7.13.1.4 Are samples for recount analyses (RS, RD and VA) selected as 

described? 
 

7.13.1.5 Is appropriate action taken for discordant recount results? 
 

7.13.1.6 Inter-laboratory (Interlab) - Frequency of 0.5%? 
 

7.13.1.6.1 How are interlab samples selected, distributed, and tracked? 
 

7.13.1.7 Laboratory blanks – Frequency 4%? 
 

7.13.1.7.1 Are a minimum of 10 grid openings read with no asbestos 
structures detected? 

 
 
 

 
 

 
 

 
 
 

 
 

 
 

--- 
 

--- 
 

 
 
 

 

 
 
 

 
 

 
 

 
 
 

 
 

 
 

--- 
 

--- 
 

 
 
 

 

 
 
 
Quality control samples will be 
selected by the Special Project 
Team in Westmont, NJ and 
provided to the applicable  
EMSL branch laboratory 
 
 
 
 
 
 
 
 
 
 
An Inter-laboratory sample list is 
generated by SRC, which is 
submitted to CDM. 

7.14 Standard Operating Procedures (SOPs)    

7.14.1 Do laboratory personnel have access to current project-specific SOPs, 
laboratory modifications, and other pertinent guidance documents?  

 
 

 
 

 

7.14.2 Are the applicable laboratory SOPs available and followed by laboratory 
personnel (list)? 

 
 

 
 

Refer to Finding No. 12 of the 
Summary On-site Audit Report. 

Document Title Control No. Description 

EMSL TEM AHERA SOP  Revision 11 (7/15/2008) AHERA SOP 

EMSL ISO 10312 SOP Revision 11 (7/15/2008) ISO SOP 

7.15 Document Control Yes No Comments 

7.15.1 Are all logbooks, notebooks, forms, or other laboratory documents 
legible, accurate, and complete (list)? 

 
 

 
 

 

Document Title Description/Comments 

  

  

  

Additional comments: 
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

8.1 Are PLM areas adequate, clean, and orderly?    

8.2 Are steps taken to prevent the cross-contamination of equipment, supplies, 
and reagents? 

 
 

 
 

 

Personnel Interviewed    

Name Title Experience 

Kieu-Anh Pham Duong PLM Analyst 10 Years 

   

   

   

8.3 Methods and Libby-specific Guidance Documents Yes No Comments 

8.3.1 Are the applicable guidance documents available for reference:  
 

8.3.1.1 NIOSH 9002, Issue 2 - Asbestos (Bulk) by PLM? 
 

8.3.1.2 EPA 600/R-93/116 - Method for the Determination of Asbestos in 
Bulk Building Materials? 

 
 

 
 
 

 

 
 

 
 
 

 

 

8.3.2 Are the applicable Libby guidance documents available for reference: 
 

8.3.2.1 SOP SRC-Libby-01 (Rev. 2) - Qualitative Estimation of Asbestos in 
Coarse Soil by Visual Examination Using Stereomicroscopy & 
PLM? 

 
8.3.2.2 SOP SRC-Libby-03 (Rev. 2) - Analysis of Asbestos Fibers in Soil by 

PLM? 

 
 
 
 

 
 
 

 

 
 
 
 

 
 
 

 

 
 
 
 
 
Refer to Finding No. 8 of the 
Summary On-site Audit Report. 

Additional comments: 
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

8.4 Stereomicroscope & PLM Instrumentation    

8.4.1 Do stereomicroscopes meet the following requirements: 
 

8.4.1.1 Magnification range of 10X to 45X? 
 

8.4.1.2 Incandescent or fluorescent light source? 

 
 

 
 

 

 
 

 
 

 

 

8.4.2 Are PLMs equipped with the following: 
 

8.4.2.1 A substage polarizer? 
 

8.4.2.2 A port for a wave retardation plate? 
 

8.4.2.3 A 360 degree graduated rotating stage? 
 

8.4.2.4 A compensator plate? 
 

8.4.2.5 An illuminator and adjustable diaphragm?  
 

8.4.2.6 The following lenses: 
 

8.4.2.6.1 Dispersion-staining? 
 

8.4.2.6.2 Low-magnification objective? 
 

8.4.2.6.3 High-magnification objective? 
 

8.4.2.6.4 Focusable condenser? 

 
 

 
 

 
 

 
 

 
 

 
 
 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 
 
 

 
 

 
 

 
 

 

 

8.4.3 Are instruments well-maintained, and are all routine and non-routine 
maintenance activities recorded in instrument-specific logbooks? 

 
 

 
 

 

Instrument No. Make Model Capabilities 

PLM Scope 1 Nikon Labophot Standard 

PLM Scope 2 Nikon Labophot Standard 

PLM Scope 3 Olympus BH-2 Standard 

PLM Scope 4 Leica DM-EP Standard 

PLM Scope 5 Olympus BH-2 Standard 

8.5 PLM Calibration Yes No Comments 

8.5.1 Is PLM alignment performed daily: 
 

8.5.1.1 Kohler illumination? 
 

8.5.1.2 Centered through substage condenser and iris diaphragm? 
 

8.5.1.3 Rotation axis centered? 
 

8.5.1.4 Analyzer and polarizer rotated to maximum extinction? 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 

 
 
Near Kohler illumination. 

8.5.2 Microscope adjustments verified prior to each sample set?    

Additional comments: 
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

8.6 Refractive Index Liquids    

8.6.1 What refractive index liquids are available: 
 

8.6.1.1.1 1.550? 
 

8.6.1.1.2 1.605? 
 

8.6.1.1.3 1.680? 
 

8.6.1.1.4 Other (list)? 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 

 
 
 
 
 
 
 
 
Full set of cargile available. 

8.6.2 Are refractive index liquids checked daily for contamination?    

8.6.3 Are refractive index liquids calibrated monthly using a refractometer or 
other means (explain)? 

 
 

 
 

Refer to Finding No. 10 of the 
Summary On-site Audit Report. 

8.7 Reference Materials    

8.7.1 Does the laboratory maintain a library of asbestos reference materials: 
 

8.7.1.1 Chrysotile? 
 

8.7.1.2 Amosite? 
 

8.7.1.3 Crocidolite? 
 

8.7.1.4 Fibrous glass? 
 

8.7.1.5 Anthophylite? 
 

8.7.1.6 Tremolite? 
 

8.7.1.7 Actinolite? 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 

8.8 NIOSH Method 9002, Issue 2 & EPA/600/R-93/116    

8.8.1 Are samples visually examined by stereomicroscope for the following: 
 

8.8.1.1 Color? 
 

8.8.1.2 Homogeneity? 
 

8.8.1.3 Texture? 
 

8.8.1.4 Friability? 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 

 

Additional comments: 
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

   8.8 NIOSH Method 9002, Issue 2 & EPA/600/R-93/116    

8.8.2 Are obvious separable layers analyzed separately?    

8.8.3 Which of the following techniques are used to prepare samples for 
analysis: 

 
8.8.3.1 Teasing with tweezers? 

 
8.8.3.2 Mortar & pestle? 

 
8.8.3.3 Acid washing? 

 
8.8.3.4 Ashing? 

 
8.8.3.5 Solvents? 

 
8.8.3.6 Other (list)?   Hot plate         

 
 
 

 
 

 
 

 
 

 
 

 
 

 

 
 
 

 
 

 
 

 
 

 
 

 
 

 

 
 
 
 
 
 
 
HCL 
 
For NOBs 
 

8.8.4 For non-friable, organically bound samples requiring ashing and/or acid 
reduction, are all necessary weights and tare weights measured and 
recorded? 

 
 

 

 
 

 

 

8.8.5 Are slides prepared using the appropriate refractive index liquid(s) and 
scanned for asbestos fibers using the following optical properties: 

 
8.8.5.1 Morphology? 

 
8.8.5.2 Color? 

 
8.8.5.3 Refractive indices (Beckie line)? 

 
8.8.5.4 Pleochroism? 

 
8.8.5.5 Birefringence? 

 
8.8.5.6 Extinction? 

 
8.8.5.7 Sign of elongation? 

 
8.8.5.8 Dispersion staining characteristics? 

 
 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 

Additional comments: 
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

  8.8 NIOSH Method 9002, Issue 2 & EPA/600/R-93/116    

8.8.6 Can the analyst(s) describe the optical properties of the following: 
 

8.8.6.1 Cellulose? 
 

8.8.6.2 Chrysotile? 
 

8.8.6.3 Crocidolite? 
 

8.8.6.4 Amosite? 
 

8.8.6.5 Anthophylite? 
 

8.8.6.6 Tremolite? 
 

8.8.6.7 Actinolite? 
 

8.8.6.8 Wollastonite? 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 

8.8.7 Can analysts distinguish between anthophylite, tremolite, and actinolite?    

8.8.8 Is asbestos content estimated using the appropriate refractive index 
liquid and expressed in area percent (%)? 

 
 

 
 

 

8.9 Analysis of Asbestos Fibers in Soil by PLM (SOP SRC-Libby-03)    

8.9.1 Are all qualitative and quantitative analyses performed in general 
accordance with the techniques described in NIOSH 9002 and/or EPA 
600/R-93/116? 

 
 

NA 

 
 

NA 

 

8.9.2 Based on optical properties, are asbestos fibers classified as LA, OA or 
C? 

 
NA 

 
NA 

 

8.9.3 Qualitative analysis for Libby Amphibole: 
 

8.9.3.1 Using site-specific reference materials (0.2% and 1.0% LA by 
weight) as a visual guide, are field samples evaluated and reported 
as: 

 
8.9.3.1.1 ND (Bin A) – Asbestos not observed? 
8.9.3.1.2 Tr (Bin B1) – Asbestos observed at a level < 0.2%? 
8.9.3.1.3 < 1% (Bin B2) – Asbestos observed at a level > 0.2%, but < 

1.0%? 
8.9.3.1.4 1,2,3, etc (Bin C) – Asbestos observed at ≥ 1.0%? 

 
 
 
 
 
 

NA 
NA 

 
NA 
NA 

 
 
 
 
 
 

NA 
NA 

 
NA 
NA 

 
 
 

8.9.4 Are the appropriate number of slides analyzed to classify samples as 
ND, Tr, < 1.0% or ≥ 1.0% (3 to 5 slides)? 

 
NA 

 
NA 

 

Additional comments: 
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

   8.9  Analysis of Asbestos Fibers in Soil by PLM (SOP SRC-Libby-03)    

8.9.5 Quantitative analysis by point-count: 
 

8.9.5.1 Are samples > 1% (Bin C) estimated quantitatively using either a 
400 or 1000 Point Count (specified on the COC)? 

 
8.9.5.2 Is each non-empty point particle recorded as either NAM, LA, OA or 

C? 

 
 
 

NA 
 
 

NA 

 
 
 

NA 
 
 

NA 

 

8.9.6 Quantitative analysis by standard curve: 
 

8.9.6.1 Is mass percent estimated for LA by plotting the area percent 
against known LA standards at concentrations of 0.2, 0.5, 1.0 and 
2.0% mass percent? 

 
 
 
 

NA 

 
 
 
 

NA 

 

8.9.7 Are all visual and point count data recorded on the following work 
sheets: 

 
8.9.7.1 PLM Visual Estimation Data Recording Sheet? 

 
8.9.7.2 PLM Point Counting Data Recording Sheet? 

 
 
 

NA 
 

NA 

 
 
 

NA 
 

NA 

 

8.10 Qualitative Estimation of Asbestos in Coarse Soil by Visual 
Examination Using Stereomicroscopy & PLM (SOP SRC-Libby-01) 

   

8.10.1 Is the entire sample weighed and examined by stereomicroscope by: 
 

8.10.1.1 Using multiple fields of view over the entire sample? 
 

8.10.1.2 Probing the samples by turning pieces over and breaking clumps 
where possible? 

 
8.10.1.3 Manipulating the samples using the appropriate tools? 

 
8.10.1.4 Observing homogeneity, texture, friability, color, and extent of any 

asbestos in the sample? 

 
 

NA 
 
 

NA 
 

NA 
 
 

NA 

 
 

NA 
 
 

NA 
 

NA 
 
 

NA 

 

8.10.2 Is the sample segregated into “non-asbestos” and “tentatively identified 
asbestos”? 

 
NA 

 
NA 

 

8.10.3 Are the “tentatively identified asbestos” particles confirmed by PLM as 
described in SOP SRC-Libby-03? 

 
NA 

 
NA 

 

8.10.4 If OA is observed during PLM analysis, is the type of OA recorded as 
either AMOS, ANTH, CROC or UNK? 

 
NA 

 
NA 

 

8.10.5 Are all stereomicroscopic and PLM observations recorded on the Data 
Log Sheet v6 for SOP SRC-Libby-01? 

 
NA 

 
NA 

 

Additional comments: 
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

8.11 Quality Control    

8.11.1 Are preparation blanks analyzed at a frequency of 1 per 20 samples?    

8.11.2 Are standard reference materials (SRM) analyzed at a frequency of 1 
per 100 samples? 

 
 

 
 

 
Monthly Amosite standard 

8.11.3 Are intra-analysts analyses performed at a frequency of 1 per 50 
samples analyzed? 

 
 

 
 

Refer to Finding No. 9 of the 
Summary On-site Audit Report. 

8.11.4 Are inter-analysts analyses performed at a frequency of 1 per 15 
samples analyzed? 

 
 

 
 

Refer to Finding No. 9 of the 
Summary On-site Audit Report. 

8.11.5 Are duplicates analyzed at a frequency of 1 per 10 samples analyzed?    

8.11.6 Are inter-laboratory samples performed at a frequency of 1 per 100 
samples analyzed? 

 
8.11.6.1 How are interlab samples selected, distributed, and tracked? 

 
--- 
 

--- 

 
--- 
 

--- 

 
An Inter-laboratory sample list is 
generated by SRC, which is 
submitted to CDM. 

8.12 Standard Operating Procedures (SOPs)    

8.12.1 Do laboratory personnel have access to current project-specific SOPs, 
laboratory modifications, and other pertinent guidance documents? 

 
 

 
 

Refer to Finding No. 8 of the 
Summary On-site Audit Report. 

8.12.2 Are the applicable laboratory SOPs available and followed by laboratory 
personnel (list)? 

 
 

 
 

 

Document Title Control No. Description 

EMSL PLM SOP Revision 7 (3/25/2008) PLM procedures 

   

   

   

8.13 Document Control Yes No Comments 

8.13.1 Are all logbooks, notebooks, forms, or other laboratory documents 
legible, accurate, and complete (list)? 

 
 

 
 

 

Document Title Description/Comments 

PLM Quality Control Log To record the results of intra- and –inter-analysts results 

  

  

  

Additional comments: 
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9.0 DATA PACKAGE REVIEW AND ASSEMBLY Yes No Comments 

9.1 Data Package Assembly    

9.1.1 Are all data recorded on the appropriate work sheets: 
 

9.1.1.1 EPA-Libby-03 Gravimetric Reduction Data Sheet? 
 

9.1.1.2 NADES TEM Count Sheet? 
 

9.1.1.3 Tree Bark TEM count sheet (TEM Tree Bark.xls)? 
 

9.1.1.4 PLM Visual Estimation Data Recording Sheet? 
 

9.1.1.5 PLM Point Counting Data Recording Sheet?  
 

9.1.1.6 Data Log Sheet v6 for SOP SRC-Libby-01? 

 
 

NA 
 

NA 
 

NA 
 

NA 
 

NA 
 

NA 

 
 

NA 
 

NA 
 

NA 
 

NA 
 

NA 
 

NA 

 
 
All work sheets will be provided 
by the Special Project Team in 
Westmont, NJ, who will also 
perform all data entry 
requirements. 
 

9.2 Data Package Review    

9.2.1 Do analytical data reports include the following: 
 

9.2.1.1 Narrative? 
 

9.2.1.2 Signed COCs? 
 

9.2.1.3 Analytical data summary report? 
 

9.2.1.4 Raw data for all field and QC samples: 
 

9.2.1.4.1 Preparation bench sheets? 
 

9.2.1.4.2 Count sheets? 
 

9.2.1.4.3 EDXA Spectra? 
 

9.2.1.4.4 ED pattern micrographs? 
 

9.2.1.4.5 QC results (i.e., blanks)? 

 
 

 
 

 
 

 
 
 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 
 
 

 
 

 
 

 
 

 
 

 

 

9.2.2 Are all deliverables reviewed for completeness and accuracy prior to 
being submitted: 

 
9.2.2.1 Hard copy deliverables? 

 
9.2.2.2 Electronic deliverables? 

 
 
 

 
 

NA 

 
 
 

 
 

NA 

 

9.2.3 Are all reviews documented?   Recorded on the internal COC. 

9.3 Data Storage and Archiving    

9.3.1 Are electronic files saved onto two separate media on each day of data 
acquisition? 

 
 

 
 

 

9.3.2 Are all hardcopy data stored in a secured location with limited access 
(e.g., locking file cabinet)? 

 
 

 
 

 

Additional Comments: 
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10.0 QUALITY ASSURANCE/QUALITY CONTROL Yes No Comments 

10.1 Laboratory Certifications    

10.1.1 Is the laboratory accredited for asbestos analysis under the National 
Voluntary Laboratory Accreditation Program (NVLAP)? 

 
10.1.1.1 If yes, when was the last inspection:       Expires 6/30/2009   

 
 

 
 

 

10.1.2 Is the laboratory accredited for asbestos analysis under the American 
Industrial Hygiene Association (AIHA), and does it participate in the 
National Institute for Occupational Safety and Health (NIOSH) 
Proficiency Analytical Testing (PAT) Program? 

 
10.1.2.1 If yes, when was the last inspection:   Expires 5/1/2009  

 
 
 

 

 
 
 

 

 

10.1.3 Does the laboratory possess other certifications?    

Additional Certifications 

State/Agency Certification No. Expiration Date 

 
 

For current listing of EMSL laboratory accreditations go to www.emsl.com and select “Qualifications.”  
 
 
 

10.2 Libby Conflict of Interest Disclosure Policy Yes No Comments 

10.2.1 Does the laboratory abide by the following Libby Project Conflict of 
Interest disclosure policies: 

 
10.2.1.1 The laboratory cannot perform asbestos work for clients/consultants 

who (directly or indirectly) represent WR Grace and/or RJ Lee.  In 
addition, Libby and Libby Sister site samples collected by entities 
other than EPA or EPA contractors cannot be analyzed by the 
laboratory without explicit consent from EPA (via CDM)? 

 
10.2.1.2 The laboratory cannot perform asbestos work for other sites or 

clients if it will impact the capacity to perform quality and timely 
analytical work for the Libby site? 

 
 
 
 
 
 
 

 
 
 
 

 

 
 
 
 
 
 
 

 
 
 
 

 

 

10.2.2 Has the laboratory provided a signed acknowledgement statement of 
these policies on company letterhead? 

 
 

 
 

 

Additional comments: 
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10.0 QUALITY ASSURANCE/QUALITY CONTROL Yes No Comments 

10.3 Training    

10.3.1 Have all analysts undergone training on the proper usage of the 
equipment and instrumentation used in the respective areas: 

 
10.3.1.1 PCM? 

 
10.3.1.2 PLM? 

 
10.3.1.3 TEM? 

 
 
 

 
 

 
 

 

 
 
 

 
 

 
 

 

 

10.3.2 Have all analysts demonstrated proficiency through the preparation 
and/or analysis of standards or samples of known values? 

 
 

 
 

  

10.3.3 Has the laboratory successfully completed the training/ mentoring 
program prior to the analyzing Libby field samples: 

 
10.3.3.1 Has the laboratory established a reference library of LA EDXA and 

BIR-1-G spectra? 
 

10.3.3.1.1 Are the spectra instrument-specific? 
 

10.3.3.2 Are all applicable TEM analysts familiar with the following Libby-
specific materials: 

 
10.3.3.2.1 Project-specific method deviations? 

 
10.3.3.2.2 Project-specific visual aids and documents? 

 
10.3.3.2.3 Project-specific QAPP? 

 
10.3.3.2.4 Project-specific SAPs? 

 
 
 
 

 
 

 
 
 
 
 

NA 
 

NA 
 

NA 
 

NA 

 
 
 
 

 
 

 
 
 
 
 

NA 
 

NA 
 

NA 
 

NA 

 
 
 
 
The laboratory recently started 
daily analysis of the BIR-1-G 
standard. 
 
 
 
 
The laboratory has not yet 
received any samples for the 
Libby project.  EMSL corporate 
will provide Libby specific 
training before receipt of 
samples. 

10.3.4 Does the laboratory participate in weekly conference calls?    

10.3.5 Is all Libby-specific (mentoring) training recorded and maintained in 
analyst-specific files? 

 
 

 
 

Refer to Finding Nos. 8 and 13 
of the Summary On-site Audit 
Report. 

10.4 Internal Audits    

10.4.1 Are internal audits conducted on an annual basis using an appropriate 
checklist? 

 
10.4.1.1 Are internal audit reports available for review? 

 
 

 
 

 
 

 
 

 

10.4.2 Can the laboratory demonstrate the sequence of problem identification, 
corrective action, and resumption of duties? 

 
 

 
 

Refer to Finding No. 11 of the 
Summary On-site Audit Report. 

Additional comments: 
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10.0 QUALITY ASSURANCE/QUALITY CONTROL Yes No Comments 

10.5 Quality Records    

10.5.1 Are SOPs available in the applicable areas for all laboratory-specific 
procedures? 

 
 

 
 

Refer to Finding No. 12 of the 
Summary On-site Audit Report. 

10.5.2 Does the laboratory have a Quality Assurance Manual/Plan?    

10.5.3 Are all deviations from project-specific SOPs, modifications, and 
guidance documents recorded on a Libby Asbestos Project Record of 
Modification Form to Laboratory Activities? 

 
 

 

 
 

 

 

10.6 Environmental Controls/Laboratory Monitoring    

10.6.1 Does the laboratory conduct an environmental monitoring program?    

10.6.2 Are ambient air and dust samples collected and analyzed by TEM to 
ensure laboratory cleanliness? 

 
10.6.2.1 How often and in what areas are air and/or dust samples collected? 

 
10.6.2.2 Are records of laboratory monitoring results available? 

 
 

 
--- 
 

 

 
 

 
--- 
 

 

 
Refer to Finding No. 2 of the 
Summary On-site Audit Report. 

Additional comments: 
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EXECUTIVE SUMMARY 
 
An asbestos on-site laboratory audit was performed at the U.S. Environmental Protection 
Agency (USEPA) Region 8 Environmental Services Assistance Team (ESAT) Laboratory in 
Golden, CO on October 27, 2008 in support of the Libby Asbestos Site activities and Libby 
Action Plan (LAP).  Areas assessed included facilities, equipment, personnel, and 
documentation as related to the laboratory’s capability to process samples for asbestos testing 
in accordance with Libby-specific requirements for Libby Amphibole (LA) analysis and quality 
assurance. 
 
The audit determined the laboratory facility to be secure and clean with sufficient space to 
receive, process, prepare, and analyze soil samples by Polarized Light Microscopy (PLM) 
methodologies.  The laboratory currently has two polarized light microscopes and one 
stereomicroscope, which is used for preliminary sample examination.  The laboratory is also in 
the process of expanding their services to include Transmission Electron Microscopy (TEM) 
analysis capabilities, which they plan to have in full operation in 2009. 
 
There were twenty observations identified by the Audit Team from the laboratory evaluation.  
While none are considered to be critical in nature, all will require the appropriate documented 
corrective action.  Several of the more significant observations include:  the improper storage of 
analyzed samples and other potential Asbestos Containing Material (ACM) wastes; the transfer 
of sample shipping containers through the laboratory prior to inspection; the need for an 
additional stereomicroscope for preliminary examination of samples; the control of written 
procedures which reflect activities as they are currently performed by the laboratory; and the 
inadequate tracking of revised deliverables.  Other, less significant observations include:  the 
inconsistent preparation of random slide mounts between analysts; the availability of instrument-
specific maintenance logbooks; the control of pre-printed laboratory documents; the lack of 
balance and muffle furnace calibrations; the need for additional fields in the Scribe database; 
and the control charting of quality control sample results that are formatted differently than those 
reported in the client deliverables. 
 
The laboratory technicians and analysts demonstrated proficiency and professionalism 
throughout the audit process readily answering all questions posed by the Audit Team.  
Laboratory management was similarly responsive to the questions from the Audit Team. 
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LABORATORY INFORMATION AND AUDIT SCOPE 
 
This report summarizes the findings of an asbestos on-site laboratory audit of the U.S. EPA 
Region 8 Environmental Services Assistance Team (ESAT) Laboratory in Golden, CO 
conducted on October 27, 2008.  The audit was conducted in support of the U.S. EPA Libby 
Asbestos Site activities and Libby Action Plan (LAP) and involved an evaluation of the 
laboratory’s ability to process samples and data in accordance with the provided Libby-specific 
guidance documents.  Shaw Environmental, Inc. Quality Assurance Technical Support (QATS) 
staff participation in the on-site audit and subsequent preparation of this report was performed 
under Sub-task 3, Task 2, TO 2019, under QATS Contract EP-W-06-005. 
 
Detailed information regarding the subject laboratory is as follows: 
 

Date of On-site: October 27, 2008 
 

Laboratory: U.S. EPA Region 8 ESAT Laboratory 
16194 West 45th Avenue 
Golden, Colorado 80403 
303.312.7725 

 
Senior Chemist: Doug Kent 

 
Audit Team: 

 
US EPA: Mary Goldade, Region 8, Senior Environmental 

Scientist/Chemist 
 

Shaw QATS: Michael P. Lenkauskas, CQA, Lead Auditor 
 
 
The Audit Team, comprised of USEPA Region 8 and Shaw Environmental, Inc. QATS 
personnel, performed the technical and evidentiary aspects of the on-site audit.  The technical 
part of the audit involved an evaluation of the facility, personnel, and capabilities to process 
samples and data as described in the Libby-specific guidance documents.  Processes evaluated 
included sample receipt, sample storage, sample tracking, sample preparation, sample analysis, 
data review, and data package assembly.  Laboratory instrumentation and equipment were 
inspected for proper maintenance and calibration, and laboratory personnel were interviewed to 
determine proficiency in their assigned responsibilities.  Specific instrumentation and areas 
inspected included sample receiving, soil sample preparation, Polarized Light Microscopy 
(PLM), and the laboratory’s capability to provide the required hardcopy and electronic 
deliverables. 
 
The evidentiary part of the evaluation involved an assessment of laboratory documentation for 
accuracy, completeness, and defensibility.  The Laboratory Quality Management Plan (QMP) 
and standard operating procedures (SOPs) were assessed for availability and accuracy to 
observed procedures and for instrument calibration.  Maintenance logbooks were reviewed for 
completeness, traceability, and accuracy.  During the course of the audit, the Libby Site and 
Libby Action Plan – Specific Asbestos Laboratory On-site Audit Checklist was completed by the 
QATS Audit Team.  The checklist is provided as an attachment to this report. 
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AUDIT FINDINGS 
 
Facilities 
 
The laboratory facility has sufficient space and equipment to safely receive and process soil 
samples for analysis by stereomicroscope and PLM.  Available instrumentation includes one 
stereomicroscope, two polarized light microscopes, and the necessary engineering controls 
(i.e., HEPA-hoods and tacky mats).  Air monitoring of the laboratory is performed through the 
monthly collection of air samples, which are analyzed by Reservoir Environmental using PCM 
and TEM, as necessary.  The following are observations by the Audit Team concerning the 
storage of analyzed samples; waste generated during sample preparation procedures; the 
monitoring of hood face velocities; and the utilization of the laboratory’s sample receiving 
facilities: 
 

1. Asbestos Containing Material (ACM) bags, which are used for the collection of 
laboratory waste and the storage of previously analyzed soil samples, are stored on the 
floor in the confinement area, creating a safety hazard.  In addition to posing a safety 
hazard, the manner in which samples are retained in ACM bags does not allow for timely 
retrieval upon request.  Refer to Checklist Nos. 4.1, 4.5.1, and 4.5.4. 

 
Recommended Corrective Action – Transfer previously analyzed soil samples to 
containers which can be stored safely and allow for timely retrieval upon request.  In 
addition, move ACM bags containing laboratory waste to the appropriate location. 

 
2. The face velocities of the fume hood and HEPA-hoods located in the PLM laboratory 

and confinement area are not measured weekly as described in the laboratory’s written 
procedures.  The available Hood Face Velocity Log indicates that the face velocities 
were last measured on October 15, 2008, not at all in September 2008, and only once in 
August 2008.  The requirement to measure and record hood face velocities on a weekly 
basis, at a minimum, is described in Section 3.1 of the Laboratory Polarized Light 
Microscope Asbestos Analysis procedures.  A copy of the Hood Face Velocity Log is 
provided as an enclosure.  Refer to Checklist No. 8.2 and Enclosure 2. 

 
Recommended Corrective Action – Ensure that the face velocities of the fume hood 
and HEPA-hoods located in the PLM laboratory and confinement area are monitored 
weekly as described in the laboratory’s written procedures. 

 
3. The current procedures for the receipt of sample shipping containers could allow  

compromised shipping containers to enter the reception area and be moved through the 
facility prior to inspection, creating the potential for facility contamination and/or 
personnel exposure to toxic contaminants.  Current procedures call for sample shipment 
containers (i.e., coolers) to be received at the facility’s reception area, rather than the 
available shipping/receiving area.  Upon receipt of sample shipment containers in the 
reception area, the applicable department is notified, and a representative is sent to 
retrieve the samples to their respective area.  In the case of soil samples received for 
asbestos analysis, samples must be transferred to the PLM laboratory, located on the 
opposite end of the building.  The requirements for cooler receipt and inspection are 
described in Section 7.0 of the Laboratory Sample Receipt, Custody, Storage, and LIMS 
Entry of Samples procedures.  Refer to Checklist No. 4.3.3. 
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Recommended Corrective Action – Ensure that sample shipping containers are 
received and inspected at the dedicated shipping/receiving area, and not at the facility’s 
reception area. 

 
Project Management 
 
Through the use of laboratory and project-specific written procedures, internal communication, 
and participation in laboratory conference calls, the laboratory adequately manages the receipt 
and processing of soil samples for PLM analysis.  The following is an observation by the Audit 
Team concerning the availability of the necessary Request for Modification to Laboratory 
Activities: 
 

4. The applicable Request for Modification to Laboratory Activities procedures are not 
available to personnel in the areas where the associated activities are performed.  A set 
of current Request for Modification to Laboratory Activities and other pertinent project-
specific procedures and guidance documents were received from CDM and are 
available in the CDM e-Room but are not available to all necessary laboratory personnel 
in their respective work areas.  Refer to Checklist No. 8.12.1. 

 
Recommended Corrective Action – Ensure that current copies of all pertinent Request 
for Modification to Laboratory Activities and other project-specific procedures and 
guidance documents are available to laboratory personnel in their respective work areas. 

 
Sample Receipt, Log-in, Storage, and Chain-of-Custody (COC) 
 
Samples are received, inspected, processed, and stored in the confinement area by laboratory 
personnel during normal business hours.  During sample inspection, the COCs are signed and 
dated, and all sample receipt information is recorded on the COC and in the Sample Receipt 
Logbook.  Provided there are no discrepancies, samples are temporarily stored in bins under 
the glove box in the confinement area until the necessary paperwork has been generated.  Prior 
to sample preparation and subsequent analysis, sample information is entered into a database 
and unique laboratory identifiers are assigned.  During the evaluation, the Audit Team observed 
the procedures applied by laboratory personnel to inspect and process samples.  The laboratory 
personnel clearly demonstrated and described the laboratory’s procedures for sample receiving.  
The following is an observation by the Audit Team concerning the temporary storage of samples 
in the confinement area: 
 

5. The intent of the laboratory’s requirement for the application of custody seals to the 
containers used for the temporary storage of soil samples received for asbestos 
analyses is not clear to the Audit Team.  It is unnecessary to add additional custody 
seals when the samples are at the laboratory because both the facility and confinement 
area are secure with limited access.  The laboratory’s requirement that custody seals be 
placed on either end of the plastic containers in which samples are stored prior to 
analysis is described in Section 2.1 of the Laboratory Polarized Light Microscope 
Asbestos Analysis procedures.  Refer to Checklist No. 4.2. 

 
Recommended Corrective Action – Re-evaluate the use of custody seals on the 
containers used for the temporary storage of soil samples received for PLM analysis. 
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Asbestos Analysis by Polarized Light Microscopy (PLM) 
 
The laboratory is equipped with sufficient hood space, two polarized light microscopes, the 
necessary refractive index (RI) liquids, tools for manipulating samples, and one 
stereomicroscope for preliminary sample examination.  With the exception of the ACM bags 
described in the Facilities section of this report, the Audit Team found the PLM area to be clean 
and organized; the instrumentation well-maintained; and the quality of the documentation 
acceptable.  The analysts interviewed during the evaluation demonstrated proficiency during the 
audit process, clearly describing their duties to the Audit Team.  The following are observations 
by the Audit Team concerning the adequacy of available equipment, the frequency of 
contamination checks, record keeping, and instrument calibration: 
 

6. Although the laboratory has two polarized light microscopes and three PLM analysts, the 
preliminary analysis of soil samples is performed by stereomicroscope.  Because only 
one stereomicroscope is available, this limits the laboratory’s capacity to analyze soil 
samples by PLM.  The laboratory has, in the past, used separate analysts to perform the 
preliminary and primary analyses of samples by stereomicroscope and PLM, 
respectively.  However, because the results of both the preliminary and primary analyses 
are used in conjunction to determine both the presence and amount of asbestos in each 
sample, the laboratory staff consensus is that the same analyst should perform both the 
preliminary and primary analyses for each sample.  Refer to Checklist No. 8.8.1. 

 
Recommended Corrective Action – In order to increase the laboratory’s capacity to 
analyze samples by PLM and ensure that the same analyst performs both the 
preliminary and primary analyses of each samples by stereomicroscope and PLM, 
respectively, acquire an additional stereomicroscope. 

 
7. Contamination checks (method blanks) to monitor the purity of reagents and equipment 

used during the preparation and analysis of samples by PLM are performed monthly, 
and not daily.  In addition, the monthly checks only monitor the RI liquids, slides, and 
slide covers and not other frequently used equipment, including the ceramic bowls used 
during the stereomicroscopic evaluation of Libby soil samples.  The requirement that 
blanks be prepared and analyzed with sufficient frequency (daily) to detect 
contamination of laboratory equipment and reagents is described in Section 285.33 (e) 
of the NIST Handbook for Bulk Asbestos Analysis.  Refer to Checklist Nos. 8.6.2 and 
8.11.1. 

 
Recommended Corrective Action – Perform daily contamination checks of the 
necessary RI liquids, consumables (i.e., slides and cover slips), and sample preparation 
equipment (i.e., ceramic bowls and tweezers). 

 
8. Although all three analysts prepare the required five random slide mounts for each 

sample, the manner in which the analysts prepare the slide mounts is not consistent and 
not always representative of the entire sample.  One analyst correctly selects five 
separate, random sub-samples from the entire sample to prepare five separate slide 
mounts.  However, the second analyst prepares all five slide mounts from one sub-
sample of each sample, and the third analyst prepares all five slide mounts from five 
sub-samples taken from half of each sample.  The requirements to pour the entire 
sample out of its container onto a clean, asbestos-free substrate and to prepare random 
slide mounts from representative sub-samples of each sample are described in Sections 
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13.1.4 and 13.3.1 of the project-specific SOP SRC-Libby-03 (Revision 2).  Refer to 
Checklist No. 8.9.4. 

 
Recommended Corrective Action – Ensure that the required five random slide mounts 
prepared for each sample are prepared from five separate representative sub-samples. 

 
9. One maintenance logbook, rather than two instrument-specific logbooks, is used to 

record the maintenance activities performed on both of the PLM microscopes.  In 
addition, past maintenance activities were not recorded in a manner that identifies the 
microscope that the activity was performed on.  The requirements for performing and 
recording microscope calibration and maintenance activities are described in Section 
14.0 of the Laboratory Bulk Asbestos by Polarized Light Microscopy procedures.  A page 
from the available maintenance logbook is provided as an enclosure.  Refer to Checklist 
No. 8.4.3 and Enclosure 9. 

 
Recommended Corrective Action – Ensure that documentation of routine and non-
routine maintenance activities are recorded on instrument-specific documents and 
include the activity performed, when it was performed, and by whom. 

 
10. Although the calibration activities performed for each of the polarized light microscopes 

are recorded on a separate Polarized Light Microscope Alignment Check document, the 
identity of the microscope on which the calibration activity was performed is not recorded 
and, therefore, the calibration can not be verified.  The requirements for performing and 
recording microscope calibration and maintenance activities are described in Section 
14.0 of the Laboratory Bulk Asbestos by Polarized Light Microscopy procedures.  A copy 
of a completed Polarized Light Microscope Alignment Check document is provided as an 
enclosure.  Refer to Checklist No. 8.4.3 and Enclosure 10. 

 
Recommended Corrective Action – Ensure that documentation of polarized light 
microscope calibration activities include the identification of the microscope on which the 
activity was performed. 

 
11. The top loading balance in the confinement area (Hood) is not calibrated daily, prior to 

use with Class “S” weights, or certified annually by a qualified technician.  In addition, an 
instrument-specific logbook to record calibration activities is not available.  The 
requirement that all measuring and testing equipment having an effect on the results of 
the analyses be calibrated on a regular basis is described in Section 8.2.2 of the 
Laboratory Bulk Asbestos by Polarized Light Microscopy procedures.  Refer to Checklist 
No. 8.8.4. 

 
Recommended Corrective Action – Ensure that all balances are calibrated daily, or 
prior to use using NIST traceable weights, and are certified by a qualified technician 
annually. 

 
12. The muffle furnace located in the fume hood within the confinement area has not been 

calibrated to a specified ashing range of 480º Celsius and an instrument-specific 
logbook for recording calibration activities is not available.  The requirement that the 
muffle furnace be maintained at a constant temperature of 480º Celsius is described in 
Section 2.4 of the Laboratory Polarized Light Microscope Asbestos Analysis procedures.  
Refer to Checklist No. 8.8.4. 
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Recommended Corrective Action – Ensure that all ovens and furnaces are calibrated 
to the specified temperatures and temperature ranges and that each instrument has an 
instrument-specific logbook for recording calibration activities. 

 
Data Management 
 
The Audit Team evaluated the management of data generated from the receipt and analysis of 
soil samples from the Sample Preparation Facilities (SPFs) in both Troy, MT and Denver, CO, 
and also interviewed a database specialist regarding sample collection and soil processing 
information received from field teams and the Troy SPF.  Of specific interest to the Audit Team 
was where the data resides and how it is combined with the associated analytical results 
generated by the laboratory(s).  Both the sample collection and soil processing information 
generated by the field teams and Troy SPF, respectively, are entered into Scribe, a data 
integration and migration software.  Upon completion of PLM analyses, the project-specific 
Excel spreadsheets are imported into Scribe and united with the associated sample collection 
and soil processing information.  Overall, the Audit Team found the procedures used to verify 
results and to generate and store the specified hardcopy and electronic deliverables to be 
adequate, and the personnel interviewed both proficient and professional.  The following are 
observations by the Audit Team concerning the identification of revised deliverables and the 
documentation of verification and validation activities performed: 
 

13. Revised deliverables do not include an explanation in the narrative, or elsewhere, 
describing what has been revised and why.  Work Order No. A071205 contains 
information in the Additional Comments field indicating that the deliverable had been 
revised with direction to reference the associated Troy Sample Discrepancy Report; 
however, upon review of this report and the narrative of the revised deliverable, it could 
not be determined by the Audit Team or the available personnel what had been revised 
and why.  The requirements that the laboratory keep records of all analytical reporting 
activities and that the narrative include descriptions of any problems encountered are 
described in Sections 17.1 and 17.6.1.3 of the Laboratory Polarized Light Microscope 
Asbestos Analysis procedures.  A Job Description for Work Order form for A071205 is 
provided as an enclosure.  Refer to Checklist No. 9.2.3 and Enclosure 13. 

 
Recommended Corrective Action – Ensure that all revised deliverables are identified 
as amended reports and traceable to the original deliverable and that the narrative 
includes a description of what was changed and why. 

 
14. Although recorded on the original hardcopy or original electronic documents, the 

verification of sample processing and analytical data entered and imported, respectively, 
into the Scribe database are not recorded in the final Scribe database deliverable.  The 
Scribe database does not currently have fields to enter or import the initials of individuals 
performing data verification of sample processing and/or analytical data.  Refer to 
Checklist No. 9.2.3. 

 
Recommended Corrective Action – Provide additional fields in the Scribe database to 
capture (import) and/or enter the identity of individual(s) performing data verification 
activities and the date on which the verifications are performed. 

 
15. Electronic COCs that have been revised to add, remove, or edit sample information after 

samples have already been transferred are not accurately tracked in the Scribe 
database.  It is the Audit Team’s understanding that when electronic COCs are edited 
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using the Scribe software, a second data set is added to the database, which is not 
distinguishable from the original data set, and which could, therefore, result in the use of 
inaccurate data.  Refer to Checklist No. 9.2.2.2. 

 
Recommended Corrective Action – Provide an additional comment field in the Scribe 
database to record, among other important information, the identification of revised or 
amended COCs. 

 
16. The database specialist, who is responsible for importing analytical results contained in 

project-specific Excel spreadsheets into the Scribe database, is not notified when 
spreadsheets have been modified to add, remove, or revise database fields.  Because 
programs have been developed to ensure that data from project-specific spreadsheets 
are accurately imported into the Scribe database, it is critical that revisions to the project-
specific spreadsheet are communicated to ensure the necessary changes are made to 
the programs used to accurately import analytical data into the Scribe database.  Refer 
to Checklist No. 9.2.2.2. 

 
Recommended Corrective Action – In order to ensure that analytical data are 
accurately imported into the scribe database, communicate all revisions made to project-
specific Excel spreadsheets to the database specialist responsible for importing the data 
into the Scribe databases. 

 
Quality Assurance/Quality Control (QA/QC) 
 
The Audit Team interviewed the Quality Assurance Coordinator (QAC) and other pertinent 
personnel and reviewed the Laboratory QMP and SOPs.  All personnel were professional and 
cooperative during the audit process and demonstrated a commitment to quality and a 
willingness to address the observations made during the course of the audit.  The following are 
observations by the Audit Team concerning document control, the accuracy of written 
procedures, and the published acceptance limits of quality analyses: 
 

17. The written procedures provided to the Audit Team prior to the on-site evaluation and 
those available in both the office and laboratory areas have not been signed by the 
required laboratory personnel and management.  Written procedures observed without 
the necessary signatures include: 

 

• LAB 05.01 - Sample Receipt, Custody, Storage and LIMS Entry of Samples 

• PLM 01.00 - Bulk Asbestos by Polarized Light Microscopy 

• QAQ 01.01 - Non-conformance and Corrective Action 

• QAQ 03.00 - Document Control 
 

Copies of the cover pages for the above written procedures are provided as enclosures.  
Refer to Checklist Nos. 4.7.2, 8.12.2, and 10.5.1, and Enclosures 17A-17D. 

 
Recommended Corrective Action – Ensure that distributed written procedures are 
both controlled and exhibit the necessary approval signatures. 

 
18. Pre-printed laboratory documents used in the laboratory to document calibration, 

maintenance, measurement, and other activities do not exhibit the required document 
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control number.  Pre-printed laboratory documents observed by the Audit Team 
included: 

 

• Air Monitoring Log for Asbestos Laboratory (Rooms B129 and B130) 

• Results for RI Liquids Calibration 

• Sample Receiving Log – PLM Asbestos Laboratory 

• Polarized Light Microscope Alignment Check 

• Hood Face Velocity Log 
 

The requirements that documents generated are assigned and designated by a unique 
alphanumeric document control number are described in Section 6.4.1 of the Laboratory 
QMP.  Copies of the above pre-printed laboratory documents are provided as 
enclosures.  Refer to Checklist Nos. 4.8.1 and 8.13.1 and Enclosures 18A-18E. 

 
Recommended Corrective Action – In order to ensure their proper use and 
distribution, ensure that all pre-printed laboratory documents are assigned document 
control numbers. 

 
19. The available written procedures for sample receiving are specific to the chemistry 

department (i.e., a LIMS is referenced) and do not contain sufficient information with 
regard to the procedures demonstrated during the evaluation for the receipt, login, 
tracking, and storage of samples received for asbestos analyses.  Note that some, but 
not all, of the observed procedures are available in the Bulk Asbestos by Polarized Light 
Microscopy SOP (PLM-01.00) and the Polarized Light Microscopy Asbestos Analysis 
Laboratory Safety document.  The requirement that written procedures be available for 
all activities affecting data quality is described in Section 3.1.7 of the Laboratory QMP.  
Refer to Checklist No. 4.7.2. 

 
Recommended Corrective Action – Ensure that written procedures are available for all 
laboratory activities which affect data quality and that the written procedures reflect 
activities as they are currently performed by the laboratory. 

 
20. The laboratory is currently applying arbitrary values to Libby-specific PLM inter- and 

intra-analyst analysis results of less than 1% LA, which could create unnecessary 
confusion for data users.  Because PLM LA results are reported as ND (Bin A), TR (Bin 
B1), < 1% (Bin B2), or an LA percentage value great than 1% (Bin C; 1,2,3, etc..), 
applying actual percentage values to results less than 1% will create an inconsistency in 
the reported results.  Note that the laboratory’s actions are in response to a NVLAP 
auditor’s request for additional data points to perform control charting of the Relative 
Percent Difference (RPD) of intra- and inter-analyst analyses.  The requirements for 
performing and recording intra- and inter-analyst analyses for Libby soil samples are 
described in Section 16.4 of the project-specific SOP SRC-Libby-03 (Revision 2).  A 
copy of the Laboratory PLM QC Listing spreadsheet is provided as an enclosure.  Refer 
to Checklist No. 8.11.2 and Enclosure 20. 

 
Recommended Corrective Action – For all Libby samples on which intra- and inter-
analyst analyses are performed, report both the original sample analysis results and 
associated intra- and inter-analyst analysis results in a consistent manner on both the 
reports and quality documentation. 
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CONCLUSIONS 
 
An asbestos on-site laboratory audit of the U.S. EPA Region 8 ESAT Laboratory in Golden, CO 
was conducted on October 27, 2008 in support of the Libby Asbestos Site activities and Libby 
Action Plan.  The on-site evaluation revealed that the laboratory has sufficient space, analytical 
equipment, and personnel to receive, prepare, and analyze samples by Polarized Light 
Microscopy (PLM) methodologies.  The laboratory is also in the process of expanding their 
services to include Transmission Electron Microscopy (TEM) capabilities, which they plan to 
have in full operation in 2009.  The personnel interviewed appeared to be experienced and 
knowledgeable in the analysis of soil samples for asbestos and non-asbestos materials by PLM.  
Overall, the work spaces evaluated were clean and well organized and the documentation 
reviewed was accurate and complete. 
 
There were twenty observations identified by the Audit Team from the laboratory evaluation.  
While none are considered to be critical in nature, all will require the appropriate documented 
corrective action.  Several of the more significant of the observations include:  the improper 
storage of analyzed samples and other potential ACM waste; the transfer of sample shipping 
containers through the laboratory prior to inspection; the need for an additional 
stereomicroscope for preliminary examination of soil samples; the control of written procedures 
which reflect activities as they are currently performed by the laboratory; and the inadequate 
tracking of revised deliverables.  Other, less significant observations include:  the inconsistent 
preparation of random slide mounts between analysts; the availability of instrument-specific 
maintenance logbooks; the control of pre-printed laboratory documents; the lack of balance and 
muffle furnace calibration; the need for additional fields in the Scribe database; and the control 
charting of quality control samples results which are formatted differently than those reported in 
the client’s deliverable. 
 
All laboratory personnel interviewed were cooperative and readily answered all questions posed 
by the Audit Team.  The management of the laboratory appeared to be responsive to the 
identified deficiencies. 
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Laboratory: ESAT Region 8 Laboratory 
  

    

Address: 16194 West 45
th
 Drive 

  

    

 
Golden, CO 80403 

  

    

Telephone: 303.312.7725 
  

    

  
  

    

Laboratory Personnel Contacted  
 

    

Name 
 

Title 

Douglas Kent 
 

Senior PLM Analyst 

Talena Oliver 
 

PLM Analyst 

Nikki MacDonald 
 

Quality Assurance Coordinator (QAC) 

Amy Christensen 
 

Data Specialist 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

   

Evaluation Team 
  

   

Name 
 

Title 

Mary Goldade 
 

EPA Region 8, Senior Environmental Scientist/Chemist 

Michael P. Lenkauskas, CQA  Shaw E & I (QATS), Lead Auditor 
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1.0 LABORATORY STATUS Yes No Comments 

1.1 Is the laboratory currently receiving samples from Libby Superfund Site 
Operable Units(s)? 

 
 

 
 

 

If “YES,” complete the following table: 

Analysis Matrices Comment 

PLM Soil 
Received from both the ESAT (Troy) and CDM (Libby) soil 
preparation facilities. 

   

 

 

2.0 LABORATORY SECURITY Yes No Comments 

2.1 Are visitors required to sign in?    

2.2 Are all entrances to the laboratory locked, except the entrance to the 
reception area? 

 
 

 
 

 

 

3.0 PROJECT INITIATION/PROJECT MANAGEMENT Yes No Comments 

3.1 Is there a designated project manager or project management team to 
ensure samples received from Libby OUs are properly processed? 

 
 

 
 

 

3.2 Are project-specific requirements and procedures communicated to 
laboratory staff? 

 
 

 
 

 

3.3 Are modifications to laboratory activities communicated to laboratory staff?    

3.4 Are the resolutions to issues resolved during the weekly laboratory 
conference calls communicated to laboratory staff? 

 
 

 
 

 

 

4.0 SAMPLE RECEIPT, LOG-IN, STORAGE, & TRACKING Yes No Comments 

4.1 Is the sample receiving area adequate, clean, and orderly?   Refer to Finding No. 1 of the 
Summary On-site Audit Report. 

4.2 Is the sample receiving area secured against unauthorized personnel?   
Refer to Finding No. 5 of the 
Summary On-site Audit Report. 

Personnel Interviewed 

Name Title Experience 

Doug Kent Senior Analyst 14 Years 

Talena Oliver Analyst 2 ½ Years 

Nikki MacDonald QAC 5 Years 

   

Additional comments: 
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4.0 SAMPLE RECEIPT, LOG-IN, STORAGE, & TRACKING Yes No Comments 

4.3 Sample Receipt    

4.3.1 Is there a sample custodian and designated alternate responsible for 
sample receipt and log-in? 

 
 

 
 

 

4.3.2 Is the custodian or alternate available to receive and log-in samples at 
any time delivery services are operating? 

 
 

 
 

 

4.3.3 Are sample shipping containers opened in a HEPA hood (as necessary) 
to both minimize personal exposure and safeguard against laboratory 
contamination (explain)? 

 
 

 

 
 

 

 
Refer to Finding No. 3 of the 
Summary On-site Audit Report. 

4.3.4 Does the sample custodian verify and record the following when 
inspecting shipments and reviewing documentation: 

 
4.3.4.1 Presence and condition of custody seals? 

 
4.3.4.2 Presence or absence of Chain-of-Custody (COC) records? 

 
4.3.4.3 Presence or absence of air bill sticker(s)? 

 
4.3.4.4 Sample condition? 

 
4.3.4.5 Presence of packaging or packing material which could compromise 

samples (i.e., vermiculite & polystyrene)? 
 

4.3.4.6 Problems/discrepancies between samples, documentation, client 
requests, etc.? 

 
4.3.4.7 Bulk and air samples received separately? 

 
 
 

 
 

 
 

 
 

 
 
 

NA 
 
 

 
 

 

 
 
 

 
 

 
 

 
 

 
 
 

NA 
 
 

 
 

 

 

4.3.5 Are (COC) records signed and dated at the time of sample receipt?    

4.3.6 Is a system in place to contact the client in case of absent 
documentation, or discrepancies between COCs, client requests, etc.? 

 
 

 
 

 

4.3.7 Are subsequent resolutions to problems and discrepancies documented?     

4.4 Sample Identification    

4.4.1 Are sample receipt identification logbooks, or a LIMS, used to log-in 
samples and assign unique laboratory identification numbers? 

 
4.4.1.1 Does the logbook or logging system serve as a direct cross-

reference between laboratory ID numbers and client ID numbers? 

 
 

 
 

 

 
 

 
 

 

 
A sample receipt logbook and 
database are utilized. 

4.4.2 When samples are split in the laboratory, is there a method in place to 
assign laboratory numbers to track the sample back to the original 
sample? 

 
 

NA 

 
 

NA 

 

Additional comments: 
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4.0 SAMPLE RECEIPT, LOG-IN, STORAGE, & TRACKING Yes No Comments 

4.5 Sample Storage    

4.5.1 Are storage facilities sufficient?   
Refer to Finding No. 1 of the 
Summary On-site Audit Report. 

4.5.2 Is the sample storage area secured to prevent entry of unauthorized 
personnel? 

 
 

 
 

 

4.5.3 Does the sample custodian keep storage logbooks?   Database and logbook. 

4.5.4 Are samples easy to locate from logbook references?   
Refer to Finding No. 1 of the 
Summary On-site Audit Report. 

4.6 Sample Tracking    

4.6.1 Is a system in place to keep track of samples and prepared samples 
entering and leaving the storage, sample preparation, and analysis 
areas? 

 
 

 

 
 

 

 
Samples do not leave the PLM 
laboratory. 

4.6.2 Are the retention and/or disposal of unused portions of samples and 
prepared samples documented? 

 
 

 
 

All samples are currently in-
house, but plans to ship are 
imminent. 

4.7 Standard Operating Procedures (SOPs)    

4.7.1 Do laboratory personnel have access to current project-specific SOPs, 
laboratory modifications, and other pertinent guidance documents?  

 
NA 

 
NA 

There are no project-specific 
SOPs for these procedures. 

4.7.2 Are the applicable laboratory SOPs available and followed by laboratory 
personnel (list)? 

 
 

 
 

Refer to Finding Nos. 17 and 19 
of the Summary On-site Audit 
Report. 

Document Title Control No. Description 

Sample Receipt, Custody, Storage LAB-05-01 Rev. 1 General sample receiving procedures. 

Polarized Light Microscopy Appendix K Asbestos Analysis Laboratory Safety. 

Bulk Asbestos by Polarized Light Microscopy PLM-01.00 Revision A Section 10.0 (Sample Receipt). 

   

4.8 Document Control: Yes No Comments 

4.8.1 Are all logbooks, notebooks, forms, or other laboratory documents 
legible, accurate, and complete (list)? 

 
 

 
 

Refer to Finding No. 18 of the 
Summary On-site Audit Report. 

Document Title Description/Comments 

Sample Receiving Log – PLM Asbestos Lab Documentation of sample receipt. 

  

  

  

Additional comments: 
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5.0 PHASE CONTRAST MICROSCOPY (PCM) Yes No Comments 

5.1 Is the PCM area adequate, clean, and orderly? NA NA  

5.2 Are steps taken to prevent the cross-contamination of equipment, supplies, 
and reagents? 

 
NA 

 
NA 

 

Personnel Interviewed 

Name Title Experience 

   

   

5.3 Methods and Libby-Specific Guidance Documents Yes No Comments 

5.3.1 Are the applicable guidance documents available for reference: 
 

5.3.1.1 NIOSH Method 7400 (Issue 2), 1994? 

 
 

NA 

 
 

NA 

 

5.3.2 Laboratory Modification LB-000015: 
 

5.3.2.1 Overload rejection criteria of > 25%? 
 

5.3.2.2 If samples are visibly overloaded or contain lose debris, is an 
indirect preparation performed? 

 
5.3.2.3 Is the observance of non-countable long fibers noted? 

 
 

NA 
 
 

NA 
 

NA 

 
 

NA 
 
 

NA 
 

NA 

 

5.4 Equipment    

5.4.1 Are the microscopes used to analyze samples equipped with the 
following: 

 
5.4.1.1 Positive phase contrast, with green or blue filter? 

 
5.4.1.2 Adjustable field iris? 

 
5.4.1.3 Eyepiece (8 to 10X)? 

 
5.4.1.4 Phase magnification (40 to 45X)? 

 
5.4.1.5 Walton-Beckett Graticule? 

 
5.4.1.6 Stage micrometer with 0.01 mm subdivisions? 

 
 
 

NA 
 

NA 
 

NA 
 

NA 
 

NA 
 

NA 

 
 
 

NA 
 

NA 
 

NA 
 

NA 
 

NA 
 

NA 

 

5.4.2 Are microscope and phase ring alignment checks conducted daily? NA NA  

5.4.3 Are resolution checks performed weekly using an HSE/NPL slide? NA NA  

5.4.4 Are maintenance and calibration activities recorded in microscope-
specific logbooks? 

 
NA 

 
NA 

 

5.5 Sample Preparation    

5.5.1 Are filters prepared as described in the applicable method(s)? NA NA  

Additional comments: 
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5.0 PHASE CONTRAST MICROSCOPY (PCM) Yes No Comments 

5.6 Sample Analysis    

5.6.1 Are the appropriate counting rules used (A or B)? NA NA  

5.6.2 How are the fields and fibers tracked and recorded? --- ---  

5.7 Quality Control    

5.7.1 Is each analyst provided a minimum of one reference slide per work 
day? 

NA NA  

5.7.2 Are recounts analyzed at a frequency of 1 per 10 samples analyzed? 
 

5.7.2.1 Are recounts performed by the same analysts on the same 
microscope? 

NA 
 
 

NA 

NA 
 
 

NA 

 

5.8 Standard Operating Procedures (SOPs)    

5.8.1 Do laboratory personnel have access to current project-specific SOPs, 
laboratory modifications, and other pertinent guidance documents? 

 
NA 

 
NA 

 

5.8.2 Are the applicable laboratory SOPs available and followed by laboratory 
personnel (list)? 

 
NA 

 
NA 

 

Document Title Control No. Description 

   

   

   

5.9 Document Control Yes No Comments 

5.9.1 Are all logbooks, notebooks, forms, or other laboratory documents 
legible, accurate, and complete (list)? 

 
NA 

 
NA 

 

Document Title Description/Comments 

  

  

  

  

Additional comments: 
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

6.1 Are the grid preparation areas adequate, clean, and orderly? NA NA  

6.2 Are bulk samples prepared in an area separate from that used to prepare 
air and dust samples? 

 
NA 

 
NA 

 

6.3 Are steps taken to prevent the cross-contamination of equipment, supplies, 
and reagents? 

 
NA 

 
NA 

 

Personnel Interviewed 

Name Title Experience 

   

   

   

6.4 Equipment Yes No Comments 

6.4.1 Drying oven & muffle furnace: 
 

6.4.1.1 Checked routinely and recorded in a permanent logbook? 

 
 

NA 

 
 

NA 

 

6.4.2 Analytical balances: 
 

6.4.2.1 Located away from drafts and areas subjected to rapid temperature 
changes? 

 
6.4.2.2 Checked routinely and recorded in a permanent logbook? 

 
6.4.2.3 Calibrated within the last 12 months by a certified technician? 

 
 
 

NA 
 

NA 
 

NA 

 
 
 

NA 
 

NA 
 

NA 

 

6.4.3 Plasma Asher: 
 

6.4.3.1 Calibrated on a routine basis? 
 

6.4.3.2 Checked routinely and recorded in a permanent logbook? 

 
 

NA 
 

NA 

 
 

NA 
 

NA 

 

6.4.4 Sputter Coater (Vacuum evaporator): 
 

6.4.4.1 Calibrated on a routine basis? 
 

6.4.4.2 Checked routinely and recorded in a permanent logbook? 

 
 

NA 
 

NA 

 
 

NA 
 

NA 

 

6.4.5 Ventilation Hoods: 
 

6.4.5.1 Checked routinely and recorded in a permanent logbook? 

 
 

NA 

 
 

NA 

 

Additional comments: 
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

6.5 Preparation of Air Filters    

6.5.1 What method(s) does the laboratory use to prepare air samples for TEM 
analysis: 

 
6.5.1.1 40 CFR, Chapter 1, Part 763, Subpart E (AHERA)? 

 
6.5.1.2 ISO 10312:1195 E - Determination of Asbestos Fibers? 

 
 
 

NA 
 

NA 

 
 
 

NA 
 

NA 

 

6.5.2 LB000053 – Is indirect preparation performed on air samples which are 
visibly overloaded or contain loose debris? 

 
NA 

 
NA 

 

6.5.3 Are filters collapsed (cleared) by the “hot block” or a similar technique 
(describe technique)? 

 
NA 

 
NA 

 

6.5.4 Is plasma etching performed on collapsed filters? 
 

6.5.4.1 Is a 10% layer of the collapsed surface removed during etching? 

NA 
 

NA 

NA 
 

NA 

 

6.5.5 Once the filters have been collapsed, are samples transferred to a 
vacuum evaporator for application of a 1 to 5 mm section of graphite 
rod? 

 
 

NA 

 
 

NA 

 

6.5.6 Are excised filter sections placed, carbon side down, on the 
appropriately labeled grid, and cleared using a Jaffe Washer or an 
equivalent technique (describe)? 

 
 

NA 

 
 

NA 

 

6.5.7 Are samples checked for remaining filter residue after clearing? 
 

6.5.7.1 If residue remains, is condensation washing or an equivalent 
technique used (describe technique)? 

NA 
 
 

NA 

NA 
 
 

NA 

 

Additional comments: 
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

6.6 Dust Sample Preparation    

6.6.1 What method(s) does the laboratory use to prepare dust samples for 
TEM analysis: 

 
6.6.1.1 ASTM D 5755-03 - Microvacuum Sampling and Indirect Analysis of 

Dust by TEM? 

 
 
 
 

NA 

 
 
 
 

NA 

 

6.7 Libby-Specific Indirect Sample Preparation without Ashing    

6.7.1 Are the applicable Libby guidance documents available for reference: 
 

6.7.1.1 SOP EPA-Libby-08 (Rev. 0) - Indirect Preparation of Air and Dust 
Samples for TEM Analysis? 

 
 
 

NA 

 
 
 

NA 

 

6.7.2 LB000053 – Is indirect preparation without ashing performed on non-
investigative samples with the applicable sample prefix codes? 

 
NA 

 
NA 

 

6.7.3 Sample filtration: 
 

6.7.3.1 Are air cassettes examined for loose material? 
 

6.7.3.1.1 If loose material or uneven loading is not evident, is a portion of 
the air samples retained? 

 
6.7.3.1.2 If loose material is evident, is it filtered along with the air filter? 

 
6.7.3.2 Are air filters, loose material, and dust rinsed into a beaker and 

brought to a final volume of 100 ml with particle-free water? 
 

6.7.3.2.1 Adjusted to a pH of 3-4 with a 10% solution of glacial acetic 
acid? 

 
6.7.3.2.2 Sonicated for 3 minutes and allowed to settle for 2 minutes prior 

to filtering? 
 

6.7.3.3 Are the appropriate aliquots of filtrate passed through a disposable 
25 mm filter assembly with a 0.2 µm MCE filter with a 5.0 µm MCE 
support pad? 

 
6.7.3.3.1 Are three secondary filters prepared using 50 ml, 25 ml and 10 

ml, with greater or lesser volumes acceptable for overloaded air 
samples? 

 
 

NA 
 
 

NA 
 

NA 
 
 

NA 
 
 

NA 
 
 

NA 
 
 
 

NA 
 
 
 

NA 

 
 

NA 
 
 

NA 
 

NA 
 
 

NA 
 
 

NA 
 
 

NA 
 
 
 

NA 
 
 
 

NA 

 

6.7.4 Are serial dilutions performed as necessary? NA NA  

6.7.5 Are TEM grids prepared as described in Section 6.5 of this checklist? NA NA  

Additional comments: 
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

6.8 Libby-Specific Indirect Sample Preparation with Ashing    

6.8.1 Are the applicable Libby guidance documents available for reference: 
 

6.8.1.1 SOP EPA-Libby-08 (Rev. 0) - Indirect Preparation of Air and Dust 
Samples for TEM Analysis? 

 
6.8.1.2 LB000053 – Is indirect preparation with ashing performed on 

investigative samples with the applicable sample prefix codes? 

 
 
 

NA 
 
 

NA 

 
 
 

NA 
 
 

NA 

 

6.8.2 Initial filtration: 
 

6.8.2.1 Are air cassettes examined for loose material? 
 

6.8.2.1.1 If loose material or uneven loading is not evident, is a portion of 
the air samples retained? 

 
6.8.2.1.2 If loose material is evident, is it filtered and ashed along with the 

air filter? 

 
 

NA 
 
 

NA 
 
 

NA 

 
 

NA 
 
 

NA 
 
 

NA 

 

6.8.3 Ashing: 
 

6.8.3.1 Are filters covered with aluminum foil and placed in a plasma 
asher? 

 
6.8.3.1.1 Is the plasma asher operated at minimum power? 

 
6.8.3.1.2 Is 100% ashing confirmed by visual observation? 

 
 
 

NA 
 

NA 
 

NA 

 
 
 

NA 
 

NA 
 

NA 

 

6.8.4 Final filtration: 
 

6.8.4.1 Is ash residue rinsed into a beaker and brought to a final volume of 
100 ml with particle-free water?  

 
6.8.4.1.1 Adjusted to a pH of 3-4 with a 10% solution of glacial acetic 

acid? 
 

6.8.4.1.2 Sonicated for 3 minutes and allowed to settle for 2 minutes prior 
to filtering? 

 
6.8.4.2 Are the appropriate aliquots of filtrate passed through a disposable 

25 mm filter assembly with a 0.2 µm MCE filter with a 5.0 µm MCE 
support pad? 

 
6.8.4.3 Are three secondary filters prepared using 50 mL, 25 mL and 10 

mL, with greater or lesser volumes acceptable for overloaded air 
samples? 

 
 
 

NA 
 
 

NA 
 
 

NA 
 
 
 

NA 
 
 
 

NA 

 
 
 

NA 
 
 

NA 
 
 

NA 
 
 
 

NA 
 
 
 

NA 

 

6.8.5 Are serial dilutions performed as necessary? NA NA  

6.8.6 Are TEM grids prepared as described in Section 6.5 of this checklist? NA NA  

Additional comments: 
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

6.9 Water Sample Preparation    

6.9.1 What method(s) does the laboratory use to prepare water samples for 
TEM analysis: 

 
6.9.1.1 EPA Method 100.2 - Determination of Asbestos Structures Over 10 

µm in Length in Drinking Water? 

 
NA 

 
 

NA 

 
NA 

 
 

NA 

 

6.9.2 Are samples received and filtered by the laboratory within 48 hours of 
collection? 

 
6.9.2.1 If not, are they stored in a refrigerator until filtered? 

 
NA 

 
NA 

 
NA 

 
NA 

 

6.9.3 Is the sample hand-agitated and sonicated at low power for 15 minutes, 
and hand-agitated again before aliquots are removed? 

 
NA 

 
NA 

 

6.9.4 Are the appropriate aliquots of the original sample poured though a 25 
mm or 47 mm MCE filter (0.22 µm or smaller pore size) with an MCE 
filter (5 µm pore size) backing pad? 

 
Note: No less than 1 mL must be used as an aliquot. 

 
 

NA 
 

NA 

 
 

NA 
 

NA 

 

6.9.5 Are TEM grids prepared as described in Section 6.5 of this checklist? NA NA  

6.10 OU3 Tree Bark Sample Preparation    

6.10.1 Are the applicable Libby guidance documents available for reference: 
 

6.10.1.1 SOP Tree-Libby-OU3 (Rev. 1) – Sampling and Analysis of Tree 
Bark for Asbestos? 

 
 
 

NA 

 
 
 

NA 

 

6.10.2 Drying and Ashing: 
 

6.10.2.1 Are the diameter and thickness of the tree bark samples measured 
and recorded to an accuracy of ± 2mm? 

 
6.10.2.2 Is the entire tree bark sample weighed and placed in an oven for 

drying? 
 

6.10.2.2.1 Dried at 80º F until the weight stabilizes, a minimum of 6 hours, 
and weighed? 

 
6.10.2.3 Is the bark sample then covered and placed in a muffle furnace at 

450 º F for 18 hours, or until all organic matter has been removed, 
and weighed? 

 
6.10.2.3.1 Is the furnace ramped from 0º F to 450º F? 

 
 
 

NA 
 
 

NA 
 
 

NA 
 
 
 

NA 
 

NA 

 
 
 

NA 
 
 

NA 
 
 

NA 
 
 
 

NA 
 

NA 

 

Additional comments: 
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

6.10  OU3 Tree Bark Sample Preparation    

6.10.3 Acid Treatment: 
 

6.10.3.1 After adding approximately 1-2 ml of DI water, is 10-20 ml of 
concentrated HCl added until no further reaction is visible (approx. 
3-5 minutes)? 

 
6.10.3.2 Are samples diluted, transferred to a 100 ml container (with lid) and 

brought to a final volume of 100 ml with fiber-free DI water? 
 

6.10.3.3 Capped, inverted 5-6 times, and sonicated for 2 minutes in 
preparation for filtering? 

 
 
 
 

NA 
 
 

NA 
 
 

NA 

 
 
 
 

NA 
 
 

NA 
 
 

NA 

 

6.10.4 Filtration: 
 

6.10.4.1 Are 5-20 mLs of solution transferred to a second container and 
brought to a volume of 100 ml with fiber-free DI water? 

 
6.10.4.2 Are dilutions agitated (inverted 5-6 times) and filtered through a 47 

mm MCE filter (0.45 µm pore size)? 
 

6.10.4.2.1 Are additional dilutions prepared if the loading on the filter 
appears either too heavy (> 20%) or too light? 

 
 
 

NA 
 
 

NA 
 
 

NA 

 
 
 

NA 
 
 

NA 
 
 

NA 

 

6.10.5 Are TEM grids prepared as described in Section 6.5 of this checklist? NA NA  

6.11 OU3 Duff Sample Preparation    

6.11.1 Are the applicable Libby guidance documents available for reference:  
 

6.11.1.1 SOP Duff-Libby-OU3 (Rev. 0) – Sampling and Analysis of Duff for 
Asbestos? 

 
 
 

NA 

 
 
 

NA 

 

6.11.2 Drying and Ashing: 
 

6.11.2.1 Are the appropriate number of aluminum trays weighed and tared? 
 

6.11.2.1.1 For tracking purposes, is each tray marked with a unique 
number? 

 
6.11.2.2 Are trays filled to approximately ¾ and dried at 60º F until the 

weight stabilizes, a minimum of 10 hours, and weighed? 
 

6.11.2.3 Are dried duff samples transferred to covered pans and placed in a 
muffle furnace at 450º F for 18 hours, or until all organic matter has 
been removed, and weighed? 

 
6.11.2.4 Are ashed samples transferred to Zip-lock bags and homogenized? 

 
6.11.2.4.1 If an individual sample was split between multiple trays, was it 

combined into one Zip-lock bag? 

 
 

NA 
 
 

NA 
 
 

NA 
 
 
 

NA 
 

NA 
 
 

NA 

 
 

NA 
 
 

NA 
 
 

NA 
 
 
 

NA 
 

NA 
 
 

NA 

 

Additional comments: 
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

  6.11 OU3 Duff Sample Preparation    

6.11.3 Acid Treatment: 
 

6.11.3.1 After adding approximately 1-2 ml of DI water to 0.25 grams 
(measured to ± 0.01 g) of ashed sample, is 10-20 ml of 
concentrated HCl added until no further reaction is visible (approx. 
3-5 minutes)? 

 
6.11.3.2 Are samples diluted, transferred to a 100 ml container (with lid) and 

brought to a final volume of 100 ml with fiber-free DI water? 
 

6.11.3.3 Capped, inverted 5-6 times, and sonicated for 2 minutes in 
preparation for filtering? 

 
 
 
 
 

NA 
 
 

NA 
 
 

NA 

 
 
 
 
 

NA 
 
 

NA 
 
 

NA 

 

6.11.4 Filtration: 
 

6.11.4.1 Are 0.1 to 1.0 ml of solution transferred to a second container and 
brought to a volume of 100 ml with fiber-free DI water? 

 
6.11.4.2 Are dilutions agitated (inverted 5-6 times) and filtered through a 47 

mm MCE filter (0.45 µm pore size)? 
 

6.11.4.2.1 Are additional dilutions prepared if the loading on the filter 
appears either too heavy (> 20%) or too light? 

 
 
 

NA 
 
 

NA 
 
 

NA 

 
 
 

NA 
 
 

NA 
 
 

NA 

 

6.11.5 Are TEM grids prepared as described in Section 6.5 of this checklist? NA NA  

6.12 Dustfall Sample Preparation    

6.12.1 Are the applicable Libby guidance documents available for reference: 
 

6.12.1.1 SOP SRC-Libby-07 Analysis of Asbestos in Dustfall Samples by 
TEM? 

 
 
 

NA 

 
 
 

NA 

 

6.12.2 Sample Filtration: 
 

6.12.2.1 Is the solution from the collection cylinder poured into a clean 500 
ml graduated cylinder and brought to a final volume of 500 ml with 
fiber-free DI water? 

 
6.12.2.2 Is 250 ml of the 500 ml solution filtered through a 25 mm or 37 mm 

MCE filter (0.45 µm pore size or smaller)? 
 

6.12.2.2.1 Is a second filter prepared using a lesser volume if the dust 
loading on the secondary filter is too heavy? 

 
 
 
 

NA 
 
 

NA 
 
 

NA 

 
 
 
 

NA 
 
 

NA 
 
 

NA 

 

6.12.3 Are TEM grids prepared as described in Section 6.5 of this checklist? NA NA  

Additional comments: 
 
 
 
 
 
 
 
 

3019-03202009-6



LIBBY SITE-AND LIBBY ACTION PLAN-SPECIFIC ASBESTOS LABORATORY ON-SITE AUDIT CHECKLIST 
 
USEPA Date(s) of On-site: October 27, 2008 
 

ESAT R8 Asbestos On-site Audit Checklist_fnl.doc Page 13 of 31 QATS Form 70-050F075R00, 04-17-2008 

6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

6.13 Grid Preparation/filtrate Storage    

6.13.1 For indirect preparations, are remaining filtrate filtered onto the 
appropriate filter(s) to be archived? 

 
NA 

 
NA 

 

6.13.2 Are all remaining filters and filter portions labeled prior to archiving? NA NA  

6.13.3 Are grid preparations stored in a dust free environment, and in a manner 
which will allow them to be easily located for analysis? 

 
NA 

 
NA 

 

6.14 Quality Control Samples    

6.14.1 LB-000029b - Are quality control samples prepared at the described 
frequency: 

 
6.14.1.1 Laboratory blanks (LB) prepared at a frequency of 4%? 

 
6.14.1.2 Re-preparations prepared at a frequency of 1%? 

 
6.14.1.2.1 Are re-preparation samples selected as described? 

 
 
 

NA 
 

NA 
 

NA 

 
 
 

NA 
 

NA 
 

NA 

 

6.15 Standard Operating Procedures (SOPs)    

6.15.1 Do laboratory personnel have access to current project-specific SOPs, 
laboratory modifications, and other pertinent guidance documents? 

 
NA 

 
NA 

 

6.15.2 Are the applicable laboratory SOPs available and followed by laboratory 
personnel (list)? 

 
NA 

 
NA 

 

Document Title Control No. Description 

   

   

   

   

6.16 Document Control Yes No Comments 

6.16.1 Are all logbooks, notebooks, forms, or other laboratory documents 
legible, accurate, and complete (list)? 

 
NA 

 
NA 

 

Document Title Description/Comments 

  

  

  

  

Additional comments: 
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7.0 TEM ANALYSIS Yes No Comments 

7.1 Are TEM areas adequate, clean, and orderly? NA NA  

7.2 Are steps taken to prevent the cross-contamination of equipment, supplies, 
and reagents? 

 
NA 

 
NA 

 

Personnel Interviewed 

Name Title Experience 

   

   

   

7.3 Methods and Libby-Specific Guidance Documents Yes No Comments 

7.3.1 What method(s) does the laboratory use to analyze samples TEM: 
 

7.3.1.1 40 CFR, Chapter 1, Part 763, Subpart E (AHERA)? 
 

7.3.1.2 ISO 10312:1995 E - Determination of Asbestos Fibers? 
 

7.3.1.3 ASTM D 5755-03 - Microvacuum Sampling and Indirect Analysis of 
Dust by TEM? 

 
7.3.1.4 EPA Method 100.2 - Determination of Asbestos Structures Over 10 

µm in Length in Drinking Water? 
 

7.3.1.5 EPA 600/R-93/116 - Method for the Determination of Asbestos in 
Bulk Building Materials? 

 
 

NA 
 

NA 
 
 

NA 
 
 

NA 
 
 

NA 

 
 

NA 
 

NA 
 
 

NA 
 
 

NA 
 
 

NA 

 

7.3.2 Are the applicable Libby guidance documents available for reference: 
 

7.3.2.1 SOP Tree-Libby-OU3 (Rev. 1) – Sampling and Analysis of Tree 
Bark for Asbestos? 

 
7.3.2.2 SOP Duff-Libby-OU3 (Rev. 0) – Sampling and Analysis of Duff for 

Asbestos? 
 

7.3.2.3 SOP SRC-Libby-07 Analysis of Asbestos in Dustfall Samples by 
TEM? 

 
 
 

NA 
 
 

NA 
 
 

NA 

 
 
 

NA 
 
 

NA 
 
 

NA 

 

Additional comments: 
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7.0 TEM ANALYSIS Yes No Comments 

7.4 TEM Instrumentation    

7.4.1 Does TEM instrumentation meet the following requirements: 
 

7.4.1.1 Capable of being operated at between 80 and 120 kV? 
 

7.4.1.2 Electron diffraction (ED) and energy dispersive X-ray (EDX) 
capabilities? 

 
7.4.1.3 Fluorescent screen with an inscribed or overlaid calibrated scale? 

 
 

NA 
 
 

NA 
 

NA 

 
 

NA 
 
 

NA 
 

NA 

 

7.4.2 Are the instruments equipped with thin film or beryllium windows (list 
below if necessary)? 

 
--- 

 
--- 

 

7.4.3 Are all routine and non-routine maintenance activities recorded in 
instrument-specific logbooks? 

 
NA 

 
NA 

 

Instrument No. Make Model Capabilities 

    

    

    

 

7.5 Instrument Calibration Yes No Comments 

7.5.1 Is the TEM screen magnification calibrated monthly, or after service, 
using a grating replica? 

 
NA 

 
NA 

 

7.5.2 Is the ED camera constant calibrated weekly? NA NA  

7.5.3 Is the diameter of the cross-over (spot diameter) calibrated every three 
months? 

 
NA 

 
NA 

 

7.5.4 Is the low beam dose verified every three months? NA NA  

7.5.5 EDX Analyzer: 
 

7.5.5.1 Are Cu and K keV’s checked daily? 
 

7.5.5.2 Is detector resolution checked twice a year? 
 

7.5.5.3 Is Na sensitivity checked every three months? 
 

7.5.5.4 Is chrysotile fibril sensitivity checked every three months? 

 
 

NA 
 

NA 
 

NA 
 

NA 

 
 

NA 
 

NA 
 

NA 
 

NA 

 

7.5.6 Are instrument calibration records maintained in instrument-specific 
logbooks? 

 
NA 

 
NA 

 

Additional comments: 
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7.0 TEM ANALYSIS Yes No Comments 

7.6 Reference Materials    

7.6.1 Does the laboratory maintain a library of reference materials on all 
asbestos and other fiber types?  

 
NA 

 
NA 

 

7.6.2 Are instrument-specific reference spectra collected during the mentoring 
program available for the classification of particles observed in Libby 
field samples: 

 
7.6.2.1 USGS Glass BIR-1G (freezer milled)? 

 
7.6.2.2 Libby Amphibole? 

 
 
 
 

NA 
 

NA 

 
 
 
 

NA 
 

NA 

 

7.7 Grid Acceptance/Rejection Criteria    

7.7.1 Grid preparation rejection criteria: 
 

7.7.1.1 The replica is too dark due to poor dissolution? 
 

7.7.1.2 Replica is doubled or folded? 
 

7.7.1.3 LB-000016a (AHERA) and LB-000031a (ISO) rejection criteria: 
 

7.7.1.3.1 Replica has > 25% obscuration rejected? 
 

7.7.1.3.2 Replica has < 50 intact grid openings? 

 
 

NA 
 

NA 
 
 
 

NA 
 

NA 

 
 

NA 
 

NA 
 
 
 

NA 
 

NA 

 

7.8 AHERA    

7.8.1 Are structures identified accordingly: 
 

7.8.1.1 Structures designated Fibers (F), Bundles (B), Clusters (C) or 
Matrices (M)? 

 
7.8.1.2 Identification of asbestos structures by Electron Diffraction (ED)? 

 
7.8.1.2.1 How often are ED patterns captured and recorded? 

 
7.8.1.3 Identification of asbestos structures by Energy Dispersive X-ray 

Analysis (EDXA)? 
 

7.8.1.3.1 How often is EDXA analysis performed and recorded?  
 

7.8.1.4 Are chrysotile structures identified by either ED pattern or EDXA? 
 

7.8.1.5 Are amphibole structures identified by both ED pattern and EDXA? 

 
 
 

NA 
 

NA 
 

--- 
 
 

NA 
 

--- 
 

NA 
 

NA 

 
 
 

NA 
 

NA 
 

--- 
 
 

NA 
 

--- 
 

NA 
 

NA 

 

Additional comments: 
 
 
 
 
 
 
 
 
 
 
 

3019-03202009-6



LIBBY SITE-AND LIBBY ACTION PLAN-SPECIFIC ASBESTOS LABORATORY ON-SITE AUDIT CHECKLIST 
 
USEPA Date(s) of On-site: October 27, 2008 
 

ESAT R8 Asbestos On-site Audit Checklist_fnl.doc Page 17 of 31 QATS Form 70-050F075R00, 04-17-2008 

7.0 TEM ANALYSIS Yes No Comments 

7.8  AHERA    

7.8.2 Counting/stopping rules: 
 

7.8.2.1 Are enough grid openings (GOs) counted to meet the analytical 
sensitivity required? 

 
 
 

NA 

 
 
 

NA 

 

7.8.3 Is approximately half of the pre-determined filter area analyzed on one 
grid preparation and the remaining half on a second grid preparation? 

 
NA 

 
NA 

 

7.8.4 LB-000016a- Structure counting & recording modifications: 
 

7.8.4.1 Are non-asbestos material (NAM) structures being recorded? 
 

7.8.4.2 Is “ND” used to document when no structures are detected in a grid 
opening? 

 
7.8.4.3 Samples classified as investigative or non-investigative per  

LB-000053: 
 

7.8.4.3.1 Aspect ratio of 3:1 applied for investigative samples? 
 

7.8.4.3.2 Aspect ratio of 5:1 applied for non-investigative samples? 
 

7.8.4.4 How are the overall dimensions of CD and MD structures 
measured? 

 
7.8.4.4.1 Is the length of only the longest protruding fiber recorded for 

dispersed clusters and matrices? 
 

7.8.4.5 Are non-countable structures recorded, but identified as non-
countable and excluded from density and concentration results? 

 
7.8.4.6 Is the entire length of a fiber recorded for structures originating in 

one grid opening and extending into an adjacent grid opening? 

 
 

NA 
 
 

NA 
 
 

NA 
 

NA 
 

NA 
 
 

NA 
 
 

NA 
 
 

NA 
 
 

NA 

 
 

NA 
 
 

NA 
 
 

NA 
 

NA 
 

NA 
 
 

NA 
 
 

NA 
 
 

NA 
 
 

NA 

 

7.9 ISO 10312:1995    

7.9.1 Are structures identified accordingly: 
 

7.9.1.1 Are primary and secondary structures counted and recorded as 
described in ISO 10312, Annex C? 

 
7.9.1.2 Is fiber identification performed as described in ISO 10312,  

Annex D? 

 
 
 

NA 
 
 

NA 

 
 
 

NA 
 
 

NA 

 

7.9.2 Are at least two grid specimens prepared from each filter to perform 
structure counts? 

 
NA 

 
NA 

 

Additional comments: 
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7.0 TEM ANALYSIS Yes No Comments 

   7.9  ISO 10312:1995    

7.9.3 LB-000031a - Structure counting & recording modifications: 
 

7.9.3.1 Are non-asbestos material (NAM) structures being recorded? 
 

7.9.3.2 Samples classified as investigative or non-investigative per 
LB-000053: 

 
7.9.3.2.1 Is an aspect ratio of 3:1 applied for investigative samples? 

 
7.9.3.2.2 Is an aspect ratio of 5:1 applied for non-investigative samples? 

 
7.9.3.3 Are structures that intersect non-countable grid bars (top and left) 

recorded, but identified as non-countable and excluded from density 
and concentration results? 

 
7.9.3.4 Is the entire length of the structure recorded if a structure originates 

in one grid opening and extends into an adjacent grid opening, 
provided it does not intersect a non-counting grid bar? 

 
7.9.3.5 Is the observed length recorded for a structure which intersects both 

counting and non-counting grid bars? 

 
 

NA 
 
 
 
 

NA 
 

NA 
 
 
 

NA 
 
 
 

NA 
 
 

NA 

 
 

NA 
 
 
 
 

NA 
 

NA 
 
 
 

NA 
 
 
 

NA 
 
 

NA 

 

7.10 OU3 Tree Bark and Duff Sample Analysis    

7.10.1 Are these samples analyzed according to ISO 10312:1995 E? NA NA  

7.10.2 Are counting rules for investigative samples applied? NA NA  

7.10.3 Is chrysotile (if observed) recorded? NA NA  

7.11 Other Laboratory Modifications    

7.11.1 LB000030 – ISO 10312, ASTM 5755 and EPA 100.2: 
 

7.11.1.1 Are detailed sketches of all asbestos structures observed, up to a 
maximum of 50 structures/samples, included? 

 
 
 

NA 

 
 
 

NA 

 

7.11.2 LB-000084 - Abundant Chrysotile Modification: 
 

7.11.2.1 Is the chrysotile count terminated at the end of the grid opening in 
which the 50

th
 chrysotile structure is counted, with subsequent grid 

openings recorded with an “*” at the end of the grid opening (e.g., 
B1-1*)? 

 
 
 
 
 

NA 

 
 
 
 
 

NA 

 

Additional comments: 
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7.0 TEM ANALYSIS Yes No Comments 

    7.11  Other Laboratory Modifications    

7.11.3 LB000066c – AHERA, ISO 10312 and ASTM 5755: 
 

7.11.3.1 Are all NAM particles referred to as “close calls” recorded? 
 

7.11.3.2 Is the structure comment field used to record all probable mineral 
classifications (AT, AC, AM, AN, CR, TR, PY, WRTA, or UN)? 

 
7.11.3.3 Is the structure comment field used to record NaK, NaX, XK, or XX? 

 
7.11.3.4 Are EDS spectra recorded at the correct frequency: 

 
7.11.3.4.1 For each LA and each “close call” particle, up to a maximum of 5 

LA and 5 “close call’ particles per sample? 
 

7.11.3.5 Are Photomicrograph images recorded at the correct frequency: 
 

7.11.3.5.1 For each particle for which an EDS spectrum is collected and its 
structure? 

 
 

NA 
 
 

NA 
 

NA 
 
 
 
 

NA 
 
 
 
 

NA 

 
 

NA 
 
 

NA 
 

NA 
 
 
 
 

NA 
 
 
 
 

NA 

 

7.11.4 LB-000077 - Stopping rule for ABS indoor air & dust field blanks 
(prefixes “EX” and “IN”): 

 
7.11.4.1 Are a maximum of 30 grid openings analyzed? 

 
 
 

NA 

 
 
 

NA 

 

7.11.5 LB-000078 & LB-000079 - Stopping rule for ABS outdoor air field blanks 
(prefix “EX”) and ABS indoor air samples (prefix “IN”), respectively: 

 
7.11.5.1 If the number of grid openings needed to achieve the required 

analytical sensitivity is less than or equal to 100, are they analyzed 
unless 50 or more LA structures are observed? 

 
7.11.5.2 If more than 50 LA structures are observed, is the analysis 

terminated after completing the analysis of the grid opening in 
which the 50

th
 LA structure is observed? 

 
7.11.5.3 If the number of grid openings needed to achieve the required 

analytical sensitivity exceeds 100 and fewer than 50 LA structures 
are observed after the completion of the 100 grid opening, the 
analysis can be terminated? 

 
 
 
 
 

NA 
 
 
 

NA 
 
 
 
 

NA 

 
 
 
 
 

NA 
 
 
 

NA 
 
 
 
 

NA 

 

7.12 Grid Preparation Storage    

7.12.1 Are grids placed in marked grid storage boxes or other suitable 
containers and stored in a dust/fiber free environment? 

 
NA 

 
NA 

 

7.12.2 Is the location of grid preparation recorded in such a manner that they 
can be retrieved upon request in a timely manner? 

 
NA 

 
NA 

 

Additional comments: 
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7.0 TEM ANALYSIS Yes No Comments 

7.13 Quality Control    

7.13.1 LB-000029b - Are quality control samples analyzed at the frequency 
described: 

 
7.13.1.1 Recount Same (RS) - Frequency of 1%? 

 
7.13.1.2 Recount Different (RD) - Frequency of 2.5%? 

 
7.13.1.3 Verified Analysis (VA) - Frequency of 1%? 

 
7.13.1.4 Are samples for recount anlayses (RS, RD and VA) selected as 

described? 
 

7.13.1.5 Is appropriate action taken for discordant recount results? 
 

7.13.1.6 Inter-laboratory (Interlab) - Frequency of 0.5%? 
 

7.13.1.6.1 How are interlab samples selected, distributed, and tracked? 
 

7.13.1.7 Laboratory blanks – Frequency 4%? 
 

7.13.1.7.1 Are a minimum of 10 grid openings read with no asbestos 
structures detected? 

 
 
 

NA 
 

NA 
 

NA 
 
 

NA 
 

NA 
 

NA 
 

NA 
 

NA 
 
 

NA 

 
 
 

NA 
 

NA 
 

NA 
 
 

NA 
 

NA 
 

NA 
 

NA 
 

NA 
 
 

NA 

 

7.14 Standard Operating Procedures (SOPs)    

7.14.1 Do laboratory personnel have access to current project-specific SOPs, 
laboratory modifications, and other pertinent guidance documents? 

 
NA 

 
NA 

 

7.14.2 Are the applicable laboratory SOPs available and followed by laboratory 
personnel (list)? 

 
NA 

 
NA 

 

Document Title Control No. Description 

   

   

7.15 Document Control Yes No Comments 

7.15.1 Are all logbooks, notebooks, forms, or other laboratory documents 
legible, accurate, and complete (list)? 

 
NA 

 
NA 

 

Document Title Description/Comments 

  

  

  

Additional comments: 
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

8.1 Are PLM areas adequate, clean, and orderly?    

8.2 Are steps taken to prevent the cross-contamination of equipment, supplies, 
and reagents? 

 
 

 
 

Refer to Finding No. 2 of the 
Summary On-site Audit Report. 

Personnel Interviewed    

Name Title Experience 

Doug Kent Senior Analyst 14 Years 

Talena Oliver Analyst 2 ½ Years 

Nikki MacDonald QAC 5 Years 

   

8.3 Methods and Libby-specific Guidance Documents Yes No Comments 

8.3.1 Are the applicable guidance documents available for reference: 
 

8.3.1.1 NIOSH 9002, Issue 2 - Asbestos (Bulk) by PLM? 
 

8.3.1.2 EPA 600/R-93/116 - Method for the Determination of Asbestos in 
Bulk Building Materials? 

 
 

 
 
 

 

 
 

 
 
 

 

 

8.3.2 Are the applicable Libby guidance documents available for reference: 
 

8.3.2.1 SOP SRC-Libby-01 (Rev. 2) - Qualitative Estimation of Asbestos in 
Coarse Soil by Visual Examination Using Stereomicroscopy & 
PLM? 

 
8.3.2.2 SOP SRC-Libby-03 (Rev. 2) - Analysis of Asbestos Fibers in Soil by 

PLM? 

 
 
 
 

 
 
 

 

 
 
 
 

 
 
 

 

 
 
 
 
The newly developed SOP 
SRC-Libby-03 Revision 2 is 
available. 
 

Additional comments: 
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

8.4 Stereomicroscope & PLM Instrumentation    

8.4.1 Do stereomicroscopes meet the following requirements: 
 

8.4.1.1 Magnification range of 10X to 45X? 
 

8.4.1.2 Incandescent or fluorescent light source? 

 
 

 
 

 

 
 

 
 

 

 

8.4.2 Are PLMs equipped with the following: 
 

8.4.2.1 A substage polarizer? 
 

8.4.2.2 A port for a wave retardation plate? 
 

8.4.2.3 A 360 degree graduated rotating stage? 
 

8.4.2.4 A compensator plate? 
 

8.4.2.5 An illuminator and adjustable diaphragm?  
 

8.4.2.6 The following lenses: 
 

8.4.2.6.1 Dispersion-staining? 
 

8.4.2.6.2 Low-magnification objective? 
 

8.4.2.6.3 High-magnification objective? 
 

8.4.2.6.4 Focusable condenser? 

 
 

 
 

 
 

 
 

 
 

 
 
 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 
 
 

 
 

 
 

 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
10X & 20X. 
 
40X. 

8.4.3 Are instruments well-maintained, and are all routine and non-routine 
maintenance activities recorded in instrument-specific logbooks? 

 
 

 
 

Refer to Finding Nos. 9 and 10 
of the Summary On-site Audit 
Report. 

Instrument No. Make Model Capabilities 

Fisher Fisher Stereomicroscope Standard 

Ziess Ziess Axioskup 40 Standard 

Nikon Nikon 50i pol Standard 

8.5 PLM Calibration Yes No Comments 

8.5.1 Is PLM alignment performed daily: 
 

8.5.1.1 Kohler illumination? 
 

8.5.1.2 Centered through substage condenser and iris diaphragm? 
 

8.5.1.3 Rotation axis centered? 
 

8.5.1.4 Analyzer and polarizer rotated to maximum extinction? 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 

 

8.5.2 Microscope adjustments verified prior to each sample set?    

Additional comments: 
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

8.6 Refractive Index Liquids    

8.6.1 What refractive index liquids are available: 
 

8.6.1.1.1 1.550? 
 

8.6.1.1.2 1.605? 
 

8.6.1.1.3 1.680? 
 

8.6.1.1.4 Other (list)? 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 

 
 
 
 
 
 
 
Includes 1.620, 1.603 and 
1.641. 

8.6.2 Are refractive index liquids checked daily for contamination?   
Refer to Finding No. 7 of the 
Summary On-site Audit Report. 

8.6.3 Are refractive index liquids calibrated monthly using a refractometer or 
other means (explain)? 

 
 

 
 

 

8.7 Reference Materials    

8.7.1 Does the laboratory maintain a library of asbestos reference materials: 
 

8.7.1.1 Chrysotile? 
 

8.7.1.2 Amosite? 
 

8.7.1.3 Crocidolite? 
 

8.7.1.4 Fibrous glass? 
 

8.7.1.5 Anthophylite? 
 

8.7.1.6 Tremolite? 
 

8.7.1.7 Actinolite? 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 

8.8 NIOSH Method 9002, Issue 2 & EPA/600/R-93/116    

8.8.1 Are samples visually examined by stereomicroscope for the following: 
 

8.8.1.1 Color? 
 

8.8.1.2 Homogeneity? 
 

8.8.1.3 Texture? 
 

8.8.1.4 Friability? 

 
 

 
 

 
 

 
 

NA 

 
 

 
 

 
 

 
 

NA 

 
 
Refer to Finding No. 6 of the 
Summary On-site Audit Report. 

Additional comments: 
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

   8.8 NIOSH Method 9002, Issue 2 & EPA/600/R-93/116    

8.8.2 Are obvious separable layers analyzed separately? NA NA  

8.8.3 Which of the following techniques are used to prepare samples for 
analysis: 

 
8.8.3.1 Teasing with tweezers? 

 
8.8.3.2 Mortar & pestle? 

 
8.8.3.3 Acid washing? 

 
8.8.3.4 Ashing? 

 
8.8.3.5 Solvents? 

 
8.8.3.6 Other (list)?            

 
 
 

 
 

 
 

 
 

 
 

 
 

 

 
 
 

 
 

 
 

 
 

 
 

 
 

 

 
 
 
 
 
 
 
 
 
As necessary. 

8.8.4 For non-friable, organically bound samples requiring ashing and/or acid 
reduction, are all necessary weights and tare weights measured and 
recorded? 

 
 

 

 
 

 

Refer to Findings Nos. 11 and 
12 of the Summary On-site 
Audit Report. 

8.8.5 Are slides prepared using the appropriate refractive index liquid(s) and 
scanned for asbestos fibers using the following optical properties: 

 
8.8.5.1 Morphology? 

 
8.8.5.2 Color? 

 
8.8.5.3 Refractive indices (Beckie line)? 

 
8.8.5.4 Pleochroism? 

 
8.8.5.5 Birefringence? 

 
8.8.5.6 Extinction? 

 
8.8.5.7 Sign of elongation? 

 
8.8.5.8 Dispersion staining characteristics? 

 
 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 
 
 
 
 
 
Beckie line is used. 

Additional comments: 
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

  8.8 NIOSH Method 9002, Issue 2 & EPA/600/R-93/116    

8.8.6 Can the analyst(s) describe the optical properties of the following: 
 

8.8.6.1 Cellulose? 
 

8.8.6.2 Chrysotile? 
 

8.8.6.3 Crocidolite? 
 

8.8.6.4 Amosite? 
 

8.8.6.5 Anthophylite? 
 

8.8.6.6 Tremolite? 
 

8.8.6.7 Actinolite? 
 

8.8.6.8 Wollastonite? 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 

8.8.7 Can analysts distinguish between anthophylite, tremolite, and actinolite?    

8.8.8 Is asbestos content estimated using the appropriate refractive index 
liquid and expressed in area percent (%)? 

 
 

 
 

 

8.9 Analysis of Asbestos Fibers in Soil by PLM (SOP SRC-Libby-03)    

8.9.1 Are all qualitative and quantitative analyses performed in general 
accordance with the techniques described in NIOSH 9002 and/or EPA 
600/R-93/116? 

 
 

 

 
 

 

 

8.9.2 Based on optical properties, are asbestos fibers classified as LA, OA or 
C? 

 
 

 
 

 

8.9.3 Qualitative analysis for Libby Amphibole: 
 

8.9.3.1 Using site-specific reference materials (0.2% and 1.0% LA by 
weight) as a visual guide, are field samples evaluated and reported 
as: 

 
8.9.3.1.1 ND (Bin A) – Asbestos not observed? 
8.9.3.1.2 Tr (Bin B1) – Asbestos observed at a level < 0.2%? 
8.9.3.1.3 < 1% (Bin B2) – Asbestos observed at a level > 0.2%, but < 

1.0%? 
8.9.3.1.4 1,2,3, etc (Bin C) – Asbestos observed at ≥ 1.0%? 

 
 
 
 
 
 

 
 

 
 
 

 
 
 
 
 
 

 
 

 
 
 

 
 
Analysts make their own slides 
from reference material to 
achieve representative loading. 

8.9.4 Are the appropriate number of slides analyzed to classify samples as 
ND, Tr, < 1.0% or ≥ 1.0% (3 to 5 slides)? 

 
 

 
 

Refer to Finding No. 8 of the 
Summary On-site Audit Report. 

Additional comments: 
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

   8.9  Analysis of Asbestos Fibers in Soil by PLM (SOP SRC-Libby-03)    

8.9.5 Quantitative analysis by point-count: 
 

8.9.5.1 Are samples > 1% (Bin C) estimated quantitatively using either a 
400 or 1000 Point Count (specified on the COC)? 

 
8.9.5.2 Is each non-empty point particle recorded as either NAM, LA, OA or 

C? 

 
 
 

NA 
 
 

NA 

 
 
 

NA 
 
 

NA 

 

8.9.6 Quantitative analysis by standard curve: 
 

8.9.6.1 Is mass percent estimated for LA by plotting the area percent 
against known LA standards at concentrations of 0.2, 0.5, 1.0 and 
2.0% mass percent? 

 
 
 
 

NA 

 
 
 
 

NA 

 

8.9.7 Are all visual and point count data recorded on the following work 
sheets: 

 
8.9.7.1 PLM Visual Estimation Data Recording Sheet? 

 
8.9.7.2 PLM Point Counting Data Recording Sheet? 

 
 
 

NA 
 

NA 

 
 
 

NA 
 

NA 

 

8.10 Qualitative Estimation of Asbestos in Coarse Soil by Visual 
Examination Using Stereomicroscopy & PLM (SOP SRC-Libby-01) 

  
To date, five coarse samples 
have been received. 

8.10.1 Is the entire sample weighed and examined by stereomicroscope by: 
 

8.10.1.1 Using multiple fields of view over the entire sample? 
 

8.10.1.2 Probing the samples by turning pieces over and breaking clumps 
where possible? 

 
8.10.1.3 Manipulating the samples using the appropriate tools? 

 
8.10.1.4 Observing homogeneity, texture, friability, color, and extent of any 

asbestos in the sample? 

 
 

 
 
 

 
 

 
 
 

 

 
 

 
 
 

 
 

 
 
 

 

 

8.10.2 Is the sample segregated into “non-asbestos” and “tentatively identified 
asbestos”? 

 
 

 
 

 

8.10.3 Are the “tentatively identified asbestos” particles confirmed by PLM as 
described in SOP SRC-Libby-03? 

 
 

 
 

 

8.10.4 If OA is observed during PLM analysis, is the type of OA recorded as 
either AMOS, ANTH, CROC or UNK? 

 
 

 
 

 

8.10.5 Are all stereomicroscopic and PLM observations recorded on the Data 
Log Sheet v6 for SOP SRC-Libby-01? 

 
 

 
 

 

Additional comments: 
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

8.11 Quality Control    

8.11.1 Are preparation blanks analyzed at a frequency of 1 per 20 samples?   
Refer to Finding No. 7 of the 
Summary On-site Audit Report. 

8.11.2 Are quality control sample analyses performed at a frequency of 1 per 10 
samples analyzed? 

 
 

 
 

Refer to Finding No. 20 of the 
Summary On-site Audit Report. 

8.11.3 Are inter-laboratory samples performed at a frequency of 1 per 100 
samples analyzed? 

 
8.11.3.1 How are interlab samples selected, distributed, and tracked? 

 
--- 
 

--- 

 
--- 
 

--- 

 
An Inter-laboratory sample list is 
generated by SRC, which is 
submitted to CDM. 

8.12 Standard Operating Procedures (SOPs)    

8.12.1 Do laboratory personnel have access to current project-specific SOPs, 
laboratory modifications, and other pertinent guidance documents?  

 
 

 
 

Refer to Finding No. 4 of the 
Summary On-site Audit Report. 

8.12.2 Are the applicable laboratory SOPs available and followed by laboratory 
personnel (list)? 

 
 

 
 

Refer to Finding No. 17 of the 
Summary On-site Audit Report. 

Document Title Control No. Description 

Polarized Light Microscopy Appendix K Asbestos Analysis Laboratory Safety. 

Bulk Asbestos by PLM PLM-01.00 Revision A PLM procedures. 

   

   

8.13 Document Control Yes No Comments 

8.13.1 Are all logbooks, notebooks, forms, or other laboratory documents 
legible, accurate, and complete (list)? 

 
 

 
 

Refer to Finding No. 18 of the 
Summary On-site Audit Report. 

Document Title Description/Comments 

Hood Face Velocity Documented performance checks of HEPA and fume hoods in the laboratory. 

Polarized Light Microscope Alignment Check Documented calibration of polarized light microscopes. 

Results of RI Liquid Calibration Documented monthly calibration of RI liquids. 

Polarized Light Microscope Maintenance Log Documented maintenance of microscopes. 

Additional comments: 
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9.0 DATA PACKAGE REVIEW AND ASSEMBLY Yes No Comments 

9.1 Data Package Assembly    

9.1.1 Are all data recorded on the appropriate work sheets: 
 

9.1.1.1 EPA-Libby-03 Gravimetric Reduction Data Sheet? 
 

9.1.1.2 NADES TEM Count Sheet? 
 

9.1.1.3 Tree Bark TEM count sheet (TEM Tree Bark.xls)? 
 

9.1.1.4 PLM Visual Estimation Data Recording Sheet? 
 

9.1.1.5 PLM Point Counting Data Recording Sheet? 
 

9.1.1.6 Data Log Sheet v6 for SOP SRC-Libby-01? 

 
 

 
 

NA 
 

NA 
 

 
 

 
 

 

 
 

 
 

NA 
 

NA 
 

 
 

 
 

 

 

9.2 Data Package Review    

9.2.1 Do analytical data reports include the following: 
 

9.2.1.1 Narrative? 
 

9.2.1.2 Signed COCs? 
 

9.2.1.3 Analytical data summary report? 
 

9.2.1.4 Raw data for all field and QC samples: 
 

9.2.1.4.1 Preparation bench sheets? 
 

9.2.1.4.2 Count sheets? 
 

9.2.1.4.3 EDXA Spectra? 
 

9.2.1.4.4 ED pattern micrographs? 
 

9.2.1.4.5 QC results (i.e., blanks)? 

 
 

 
 

 
 

 
 
 
 

 
 

NA 
 

NA 
 

NA 
 

 

 
 

 
 

 
 

 
 
 
 

 
 

NA 
 

NA 
 

NA 
 

 

 

9.2.2 Are all deliverables reviewed for completeness and accuracy prior to 
being submitted: 

 
9.2.2.1 Hard copy deliverables? 

 
9.2.2.2 Electronic deliverables? 

 
 
 

 
 

 

 
 
 

 
 

 

 
 
 
Refer to Finding Nos. 15 and 16 
of the Summary On-site Audit 
Report. 

9.2.3 Are all reviews documented?   
Refer to Finding Nos. 13 and 14 
of the Summary On-site Audit 
Report. 

9.3 Data Storage and Archiving    

9.3.1 Are electronic files saved onto two separate media on each day of data 
acquisition? 

 
 

 
 

 

9.3.2 Are all hardcopy data stored in a secured location with limited access 
(e.g., locking file cabinet)? 

 
 

 
 

 

Additional comments: 
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10.0 QUALITY ASSURANCE/QUALITY CONTROL Yes No Comments 

10.1 Laboratory Certifications    

10.1.1 Is the laboratory accredited for asbestos analysis under the National 
Voluntary Laboratory Accreditation Program (NVLAP)? 

 
10.1.1.1 If yes, when was the last inspection:   Expires 09/30/2009  

 
 

 
 

 
NVLAP Lab Code: 20792-0. 

10.1.2 Is the laboratory accredited for asbestos analysis under the American 
Industrial Hygiene Association (AIHA), and does it participate in the 
National Institute for Occupational Safety and Health (NIOSH) 
Proficiency Analytical Testing (PAT) Program? 

 
10.1.2.1 If yes, when was the last inspection:     

 
 
 

 

 
 
 

 

 

10.1.3 Does the laboratory possess other certifications?    

Additional Certifications 

State/Agency Certification No. Expiration Date 

   

   

   

   

10.2 Libby Conflict of Interest Disclosure Policy Yes No Comments 

10.2.1 Does the laboratory abide by the following Libby Project Conflict of 
Interest disclosure policies: 

 
10.2.1.1 The laboratory cannot perform asbestos work for clients/consultants 

who (directly or indirectly) represent WR Grace and/or RJ Lee.  In 
addition, Libby and Libby Sister site samples collected by entities 
other than EPA or EPA contractors cannot be analyzed by the 
laboratory without explicit consent from EPA (via CDM)? 

 
10.2.1.2 The laboratory cannot perform asbestos work for other sites or 

clients if it will impact the capacity to perform quality and timely 
analytical work for the Libby site? 

 
 
 
 
 
 
 

 
 
 
 

 

 
 
 
 
 
 
 

 
 
 
 

 

 

10.2.2 Has the laboratory provided a signed acknowledgement statement of 
these policies on company letterhead? 

 
--- 

 
--- 

 
Not collected by Audit Team. 

Additional comments: 
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10.0 QUALITY ASSURANCE/QUALITY CONTROL Yes No Comments 

10.3 Training    

10.3.1 Have all analysts undergone training on the proper usage of the 
equipment and instrumentation used in the respective areas: 

 
10.3.1.1 PCM? 

 
10.3.1.2 PLM? 

 
10.3.1.3 TEM? 

 
 
 

NA 
 

 
 

NA 

 
 
 

NA 
 

 
 

NA 

 

10.3.2 Have all analysts demonstrated proficiency through the preparation 
and/or analysis of standards or samples of known values? 

 
 

 
 

 

10.3.3 Has the laboratory successfully completed the training/ mentoring 
program prior to the analyzing Libby field samples: 

 
10.3.3.1 Has the laboratory established a reference library of LA EDXA and 

BIR-1-G spectra? 
 

10.3.3.1.1 Are the spectra instrument-specific? 
 

10.3.3.2 Are all applicable analysts familiar with the following Libby-specific 
materials: 

 
10.3.3.2.1 Project-specific method deviations? 

 
10.3.3.2.2 Project-specific visual aids and documents? 

 
10.3.3.2.3 Project-specific QAPP? 

 
10.3.3.2.4 Project-specific SAPs? 

 
 
 
 

NA 
 

NA 
 
 
 
 

 
 

 
 

NA 
 

 

 
 
 
 

NA 
 

NA 
 
 
 
 

 
 

 
 

NA 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Currently in “Draft” and not 
available to the laboratory. 

10.3.4 Does the laboratory participate in weekly conference calls?    

10.3.5 Is all Libby-specific (mentoring) training recorded and maintained in 
analyst-specific files? 

 
 

 
 

 

10.4 Internal Audits    

10.4.1 Are internal audits conducted on an annual basis using an appropriate 
checklist? 

 
10.4.1.1 Are internal audit reports available for review? 

 
 

 
 

 
 

 
 

 

10.4.2 Can the laboratory demonstrate the sequence of problem identification, 
corrective action, and resumption of duties? 

 
 

 
 

Non-conformance and 
Corrective Action SOP QAQ-
01.01. 

Additional comments: 
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10.0 QUALITY ASSURANCE/QUALITY CONTROL Yes No Comments 

10.5 Quality Records    

10.5.1 Are SOPs available in the applicable areas for all laboratory-specific 
procedures? 

 
 

 
 

Refer to Finding No. 17 of the 
Summary On-site Audit Report. 

10.5.2 Does the laboratory have a Quality Assurance Manual/Plan?   QMP EP8-1-1003. 

10.5.3 Are all deviations from project-specific SOPs, modifications, and 
guidance documents recorded on a Libby Asbestos Project Record of 
Modification Form to Laboratory Activities? 

 
 

 

 
 

 

 

10.6 Environmental Controls/Laboratory Monitoring    

10.6.1 Does the laboratory conduct an environmental monitoring program?    

10.6.2 Are ambient air and dust samples collected and analyzed by TEM to 
ensure laboratory cleanliness? 

 
10.6.2.1 How often and in what areas are air and/or dust samples collected? 

 
10.6.2.2 Are records of laboratory monitoring results available? 

 
 

 
--- 
 

 

 
 

 
--- 
 

 

 
 
 
Collected monthly and analyzed 
by PCM and TEM (if 
necessary). 
 

Additional comments: 
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EXECUTIVE SUMMARY 
 
An on-site laboratory audit was performed at the Environmental Services Assistance Team 
(ESAT) Region 8 Soil Preparation Facility (SPF) in Troy, Montana on September 18, 2008 in 
support of the Libby Asbestos Site and Libby Action Plan.  The SPF is used to prepare soil 
samples from Libby Operable Unit 7 for shipment to EMSL fixed laboratories for analysis.  The 
SPF has four zones:  Support Zone (SZ), Contamination Reduction Zone (CRZ), Work Zone 
(WZ), and Storage Zone.  Areas assessed included facilities, equipment, personnel, and 
documentation as related to the laboratory’s capability to process soil samples for asbestos 
testing in accordance with Libby-specific requirements for Libby Amphibole (LA) analysis and 
quality assurance. 
 
The audit revealed the facility to be secure, clean, with sufficient space to receive and process 
soil samples as described in the project-specific procedures.  The laboratory is equipped with 
the necessary drying ovens, riffle splitter, sieves, and a horizontal plate grinder; all of which are 
well maintained.  All of the equipment is located within the Work Zone, which is equipped with 
the necessary engineering controls (i.e., HEPA-hoods and Contamination Reduction Zone) to 
capture and prevent potential contaminants from entering the Support Zone, Archive Zone, and 
outside the facility.  When working within the Work Zone, sample technicians are equipped with 
the appropriate PPE.  Ambient air, wipe, and personal air monitoring samples are collected and 
analyzed each month. 
 
There were eight observations identified during the laboratory evaluation, two of which are  
perceived as critical by the Audit Team.  Of critical concern are that grinder blanks have not 
been processed through the plate grinder between contact with different samples, and 
Performance Evaluation Samples have not been processed and distributing in 2008, both of 
which are requirements described in the provided project-specific procedures.  Both of these 
procedures are critical to determining both the efficiency of the soil processing system and the 
potential for carryover of residual soil between the processing of different samples.  Other less 
significant observations include deficiencies related to the calibration of sample preparation 
equipment, equipment decontamination, and the availability of monthly air monitoring results. 
 
The laboratory technicians demonstrated proficiency and professionalism throughout the audit 
process, readily answering all questions posed by the Audit Team.  Management was similarly 
responsive to the questions from the Audit Team. 
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LABORATORY INFORMATION AND AUDIT SCOPE 
 
This report summarizes the findings of an on-site laboratory audit of the ESAT Region 8 Soil 
Preparation Facility (SPF) in Troy, Montana on September 18, 2008.  The audit was 
conducted in support of the US Environmental Protection Agency (USEPA) Libby Asbestos Site 
activities and Libby Action Plan (LAP), and involved an evaluation of the laboratory’s ability to 
process soil samples and data in accordance with the provided Libby-specific guidance 
documents.  Shaw Environmental, Inc. Quality Assurance Technical Support (QATS) staff 
participation in the on-site audit and subsequent preparation of this report was performed under 
Sub-task 3, Task 2, TO 2019, QATS Contract EP-W-06-005. 
 
Detailed information regarding the subject laboratory is as follows: 
 
 

Date of On-site: September 18, 2008 
 

Laboratory: ESAT   Region 8 SPF 
3rd Street 
Troy, Montana, 59935 

 
Site Supervisor: Francisco Lapostol 

 
Audit Team 

 
US EPA: Mary Goldade, Region 8, Senior Environmental 

Scientist/Chemist 
 

Shaw QATS: Michael P. Lenkauskas, CQA, Lead Auditor 
 
 
The Audit Team, comprised of USEPA Region 8 and Shaw Environmental, Inc. QATS 
personnel, performed the technical and evidentiary aspects of the on-site audit.  The technical 
part of the audit involved an evaluation of the Contractor’s facilities, personnel, and capabilities 
to process soil samples and data as described in the Libby-specific guidance documents.  The 
processes evaluated included sample receipt, bulk sample drying, sample division, sample 
sieving, fine grinding, and shipping and archival of prepared samples.  All pertinent laboratory 
instrumentation and equipment were inspected for proper maintenance and calibration, and 
laboratory personnel were interviewed to determine proficiency in their assigned responsibilities.  
Specific instrumentation and areas inspected included the drying ovens, top-loading balances, 
plate grinder, HEPA-hoods, and HEPA-vacuums, all of which are located within the Work Zone, 
the Support Zone, and Contamination Reduction Zone, which are used for sample receiving and 
prepared sample shipping and archiving activities. 
 
The evidentiary part of the on-site audit involved an assessment of laboratory documentation for 
availability, accuracy, completeness, and defensibility.  The Laboratory Site Safety Plan, Soil 
Preparation Work Plan, and standard operating procedures (SOPs) were assessed to ensure 
that they accurately reflect activities as performed, and instrument calibration and maintenance 
documentation was reviewed for completeness, traceability, and accuracy.  During the course of 
the audit, the Libby Action Plan – Specific Soil Preparation Laboratory On-site Checklist was 
completed by the QATS Audit Team.  The checklist is provided as an attachment to this report. 
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AUDIT FINDINGS 
 
Facilities 
 
The ESAT Region 8 Soil Preparation Facility (SPF) is used to prepare soil samples from Libby 
Operable Unit 7 (OU7) for shipment to EMSL fixed laboratories for analysis.  The SPF has four 
zones:  the Support Zone (SZ), the Contamination Reduction Zone (CRZ), the Work Zone (WZ), 
and the Storage Zone.  The facility has sufficient space to receive and process soil samples, 
with separate areas for sample receiving and inspection, sample processing, and prepared 
sample shipping and archival.  The Support Zone and Archive Zone are used for samples 
receipt activities and as a temporary archive storage area for samples and prepared samples, 
respectively.  Samples are not directly handled in these areas and minimal (Level D-Modified) 
Personal Protective Equipment (PPE) is necessary.  The sample processing activities area 
performed within the Work Zone, which must be entered through the Contamination Reduction 
Zone, where Level C PPE must be donned and doffed.  Ambient air, wipes, and personal air 
monitoring samples are collected each month.  One observation was made by the Audit Team 
concerning the availability of results from the air monitoring program: 
 

1. Although laboratory personnel indicated that ambient air, wipe, and personal air 
monitoring samples are collected monthly, the results were not available for review by 
the Audit Team.  The requirement that air monitoring results be maintained on-site, that 
employees be notified upon availability, and that results be discussed during daily safety 
meetings is described in Section 8.0 of the ESAT Site Safety Plan.  Refer to Checklist 
No. 13.3. 

 
Recommended Corrective Action – Ensure that monthly air and wipe monitoring is 
performed as described in Section 8.0 of the ESAT Site Safety Plan, and that copies of 
the results are maintained on-site. 

 
Sample Receipt, Log-in, Storage, and Chain-of-Custody 
 
Samples are received directly from field technicians, at which time both the acting Sample 
Custodian and Field Technician inspect the samples and associated documentation to resolve 
any detected inconsistencies prior to transferring sample custody to the Soil Preparation 
Facility.  All inspections and transfer of sample custody are performed in the Support Zone.  The 
existing sample number is used to track and identify samples and prepared samples, and 
additional sample numbers are provided for laboratory method blanks and other quality control 
samples initiated during the sample processing activities.  Once sample custody has been 
transferred, samples are assigned to preparation batches, the necessary documentation is 
prepared and samples are placed in temporary storage until processed.  There were no 
observations by the Audit Team of the sample receiving procedures. 
 
Bulk Soil Drying 
 
The bulk soil drying procedures are performed within the Work Zone, where two drying ovens 
reside within a dedicated HEPA-Hood.  Oven temperatures and hood velocities are measured 
and recorded daily, or when in use, as is the HEPA-filter indicator light.  Soil samples are dried 
for 24 hours at 100º Celsius in uniquely identified aluminum oven pans.  The pans are discarded 
after use, and the ovens are vacuumed and wet-wiped after the removal of each dried sample 
batch.  The following are observations by the Audit Team concerning the drying oven and 
balance calibration: 
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2. The measuring device used to monitor the temperature of each drying oven is not 

certified.  Also, it is located on the inside of the oven; therefore, the oven must be 
opened to record a measurement.  Because the measuring device is not calibrated and 
the oven must be opened to record a measurement, the recorded measurements may 
not reflect the actual drying temperature.  In addition, the ovens are calibrated to 100º 
Celsius and not 90º Celsius ±10º Celsius as described in the project-specific SOP and 
Soil Sample Preparation Work Plan.  The requirement that the drying oven be capable of 
maintaining a temperature of 90º Celsius is described in Section 3.0 of SOP ISSI-Libby-
01, Revision 10, and Section 3.2.2 of the Soil Sample Preparation Work Plan.  Refer to 
Checklist No. 4.1.2. 

 
Recommended Corrective Action – Ensure that the drying ovens are maintained at 
the temperature range described in SOP ISSI-Libby-01, Revision 10, and that the device 
used to monitor the oven temperature is both NIST traceable and can be observed 
without opening the oven. 

 
3. A top loading balance is used to weigh samples and prepared samples during the 

drying, splitting, and grinding procedures.  Although the balance is calibrated with Class 
“S” weights prior to use, it is not certified by an outside technician annually.  Refer to 
Checklist No. 4.2.3. 

 
Recommended Corrective Action – In order to verify the top loading balance is 
properly functioning, it should be certified by an outside technician on an annual basis. 

 
Division of Archive and Preparation Samples 
 
Prior to sieving and fine grinding, samples are divided for archive in a HEPA-hood adjacent to a 
hood which contains the drying ovens.  Samples are split by passing them through a three-
fourths (¾) inch riffle splitter the appropriate number of times, depending on whether or not a 
duplicate sample is necessary.  The sample preparation technicians demonstrated good 
splitting technique and good decontamination procedures.  The following is an observation by 
the Audit Team concerning splitting of large volume samples: 
 

4. During the initial demonstration of the sample division, archive, and preparation 
procedure, samples with a processing portion of greater than 200 grams were not split a 
second time to achieve the desired fine ground (FG) sample volume of approximately 50 
grams.  The requirement to split samples a second time and archive three-fourths (¾) of 
the original sample when the initial processing portion is greater than 200 grams is 
described in Section 7.2 of SOP ISSI-Libby-01, Revision 10.  Refer to Checklist No. 
7.1.2. 

 
Note:  The sample preparation technicians were informed of this observation and 
adjusted their technique to reflect the requirement for the next sample with a processing 
portion of greater than 200 grams. 

 
Recommended Corrective Action – Ensure that the practice of performing an 
additional split of process samples with a volume of greater than 200 grams is continued 
as described in SOP ISSI-Libby-01, Revision 10. 

 
 

2019-10302008-1



 

ESAT-Troy SPF Asbestos On-site Audit Report_fnl.doc       Page 5 of 7 

Sieving of Preparation Samples 
 
The sieving procedure is performed in the same HEPA-hood as the division procedure using a 
one-fourth (¼) stainless steel screen.  The sample preparation technicians demonstrated good 
technique, sometimes using a gloved hand to break up clumped dirt, and good decontamination 
procedures.  There were no observations by the Audit Team of the sample sieving procedures. 
 
Fine Sample Grinding and Splitting 
 
The horizontal plate grinder used to grind soil samples to the desired particle size is located in 
the same HEPA-hood used for the division and sieving procedures.  The plate grinder is 
calibrated daily, prior to use, and cleaned between the processing of different samples using a 
HEPA-vacuum and compressed air.  The following are observations by the Audit Team 
concerning plate grinder calibration and decontamination: 
 

5. The plate grinder is not calibrated as described in the project-specific or laboratory 
procedures.  Sample technicians adjust/calibrate the plate grinder until 30% of a 100 
gram sample passes through a 200-mesh (74 µm) grid, and prevent a substantial portion 
of sample from passing through the 200-mesh grid as described in project-specific 
procedures.  However, clean quartz sand, and not soil provided by the U.S. Geological 
Survey (USGS), is used to calibrate the plate grinder.  The requirements to calibrate the 
plate grinder to prevent a substantial portion of the sample from going through a 200-
mesh grid and to use soil provided by the USGS to perform the plate grinder calibration 
are described in Section 9.1 of SOP ISSI-Libby-01, Revision 10.  Refer to Checklist No. 
9.1.1. 

 
Note:  The plate grinder calibration procedure was modified in response to feedback 
from the ESAT Region 8 Laboratory in Golden, Colorado, but a Request for 
Modifications to Laboratory Activities was not initiated. 

 
Recommended Corrective Action – In order to achieve a grain size and coarseness 
more indicative of Troy soils, acquire soil from the USGS for the calibration of the plate 
grinder as described in SOP ISSI-Libby-01, Revision 10. 

 
6. Grinder blanks, quartz sand which is passed through the plate grinder to remove 

residual soil between the processing of different samples, has not been performed  The 
sample technician was observed decontaminating the plate grinder with a brush, HEPA-
vacuum, and compressed air, but not quartz sand.  The processing of a grinder blank 
between samples is critical to minimizing the potential for the carry-over of residual soil 
between samples. The requirement to pass quartz sand through the plate grinder 
between samples to remove residual soil is described in Section 9.4 of SOP ISSI-Libby-
01, Revision 10.  Refer to Checklist No. 9.3.1. 

 
Recommended Corrective Action – In addition to brushing, compressed air, and the 
use of a HEPA-vacuum, quartz sand must be passed through the plate grinder between 
samples to remove residual soil as described in SOP ISSI-Libby-01, Revision 10. 

 
Quality Assurance/Quality Control (QA/QC) 
 
The Audit Team reviewed the Soil Sample Preparation Work Plan and all laboratory documents 
and logbooks completed during sample preparation procedures.  With the exception of the 
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observations described in this summary report, the laboratory does an exceptional job of 
documenting laboratory activities and recording analytical data in a clear and concise manner.  
The following is an observation by the Audit Team concerning the preparation of performance 
evaluation samples: 
 

7. Performance Evaluation Samples (PESs) were processed and distributed once in 2007 
but have not been processed or distributed in 2008.  The requirement to process PESs 
each month and distribute both the processed and unprocessed aliquots for analysis is 
described in Section 12.3 of SOP ISSI-Libby-01, Revision 10.  Refer to Checklist Nos. 
11.1 and 12.3.1. 

 
Recommended Corrective Action – Ensure that PESs are processed and distributed 
each month as described in SOP ISSI-Libby-01, Revision 10. 

 
Health and Safety 
 
The Audit Team evaluated the facility’s Health and Safety program, including a review of the 
ESAT Site Safety Plan and personnel files and an evaluation of the employed engineering 
controls and utilized PPE.  The Audit Team found the engineering controls functional and the 
level of PPE sufficient to provide both a safe working environment and containment of potential 
contaminants.  The following is an observation by the Audit Team concerning the donning of 
PPE: 
 

8. Although the proper level of PPE is employed by the preparation technicians when in the 
Work Zone, the hoods of the Tyvek suits are not utilized.  The requirement to wear Level 
D-modified PPE when in the Work Zone, including a hood, is described in Section 5.0 of 
the ESAT Site Safety Plan.  Refer to Checklist No. 13.2.1. 

 
Recommended Corrective Action – Ensure that the appropriate PPE is worn in the 
Work Zone, including the proper use of a hood. 

 
 
CONCLUSIONS 
 
An on-site audit of the ESAT Region 8 Sample Processing Facility in Troy, Montana was 
performed on September 18, 2008 in support of the Libby Asbestos Site and Libby Action Plan.  
The audit revealed the facility to be secure, clean, and with sufficient space to receive and 
process soil samples as described in the project-specific procedures.  The laboratory is 
equipped with the necessary drying ovens, riffle splitter, sieves, and a horizontal plate grinder, 
all of which are well maintained.   All of the equipment is located within the Work Zone, which is 
equipped with the necessary engineering controls (i.e., HEPA-hoods and Contamination 
Reduction Zone) to capture and prevent potential contaminants from entering the Support Zone, 
Archive Zone, and outside the facility.  When working within the Work Zone, sample technicians 
are equipped with the appropriate PPE.  Ambient air, wipe, and personal air monitoring samples 
are collected and analyzed each month. 
 
Of the eight observations identified during the laboratory evaluation by the audit team, two are 
perceived as critical, requiring immediate attention.  The observations of critical concern are that 
grinder blanks have not been processed through the plate grinder between contact with different 
samples, and Performance Evaluation Samples have not been processed and distributing in 
2008, both of which are requirements described in the provided project-specific procedures.  
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Other less significant observations include deficiencies related to the calibration of sample 
preparation equipment, equipment decontamination, and the availability of monthly air 
monitoring results. 
 
All personnel interviewed were cooperative, and readily answered all questions posed by the 
Audit Team.  Management appeared to be responsive to the identified deficiencies. 
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Laboratory:   ESAT Soil Preparation Facility 
  

    

Address:    3
rd

 Street 
  

    

 
Troy, Montana 59935 

  

    

Telephone:   Not available 
  

    

    
  

    

Laboratory Personnel Contacted  
 

    

Name 
 

Title 

David Nguyen 
 

EPA Region 8, Chemist 

Francisco Lapostol 
 

ESAT – EPA Region 8, Biologist 

Gary Wolf 
 

TechLaw, Laboratory Technician 

David Spielman 
 

TechLaw, Laboratory Technician 

 
 

 

  
 

  

  
 

  

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

   

Evaluation Team 
  

   

Name 
 

Title 

Mary Goldade 
 

EPA Region 8, Senior Environmental Scientist/Chemist 

Michael P. Lenkauskas, CQA  Shaw E & I (QATS), Lead Auditor 
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1.0 SAMPLE RECEIPT, LOG-IN, STORAGE, & TRACKING Yes No Comments 

1.1 Is the sample receiving area adequate, clean, and orderly?     

1.2 Is the sample receiving area secured against unauthorized personnel?    

Personnel Interviewed 

Name Title Experience 

Francisco Lapostol Biologist Information not obtained. 

Gary Wolf Laboratory Technician Information not obtained. 

David Spielman Laboratory Technician Information not obtained. 

1.3 Sample Receipt    

1.3.1 Is there a sample custodian and designated alternate responsible for 
sample receipt and log-in?    

 
 

 
 

 
 

1.3.2 Are sample shipping containers opened in a HEPA hood (as necessary) 
to both minimize personal exposure and safeguard against laboratory 
contamination (explain)? 

 
 

 

 
 

 

 
Shipping coolers are opened in 
the containment area. 

1.3.3 Does the sample custodian verify and record the following when 
inspecting shipments and reviewing documentation: 

 
1.3.3.1 Presence and condition of custody seals? 

 
1.3.3.2 Presence or absence of Chain-of-Custody (COC) records? 

 
1.3.3.3 Presence or absence of air bill sticker(s)? 

 
1.3.3.4 Sample condition? 

 
1.3.3.5 Presence of packaging or packing material which could 

compromise samples (i.e., vermiculite & polystyrene)? 
 

1.3.3.6 Problems/discrepancies between samples, documentation, client 
requests, etc.? 

 
 
 

 
 

 
 

NA 
 

 
 
 

NA 
 
 

 

 
 
 

 
 

 
 

NA 
 

 
 
 

NA 
 
 

 

 
 
 
 
 
 
 
Soil samples are hand 
delivered by sampling teams. 
 
 
 
Soil samples are received in 
coolers with no packing 
material.  

1.3.4 Are (COC) records signed and dated at the time of sample receipt?    

1.3.5 Is a system in place to contact the client in case of absent 
documentation, or discrepancies between COCs, client requests, etc.? 

 
 

 
 

 

1.3.6 Are subsequent resolutions to problems and discrepancies 
documented? 

  
 

Additional comments: 
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1.0 SAMPLE RECEIPT, LOG-IN, STORAGE, & TRACKING Yes No Comments 

1.4 Sample Identification    

1.4.1 Are sample receipt identification logbooks, or a LIMS, used to log-in 
samples and assign unique laboratory identification numbers? 

 
1.4.1.1 Does the logbook or logging system serve as a direct cross-

reference between laboratory ID numbers and client ID numbers? 

 
 

 
 

NA 

 
 

 
 

NA 

The client identification number 
is used, with additional 
numbers provided for 
laboratory quality control 
samples. 

1.4.2 When samples are split in the laboratory, is there a method in place to 
assign laboratory numbers to track the sample back to the original 
sample? 

 
 

 

 
 

 

 

1.5 Sample Storage    

1.5.1 Are storage facilities sufficient?    

1.5.2 Is the sample storage area secured to prevent entry of unauthorized 
personnel? 

 
 

 
 

 

1.5.3 Does the sample custodian keep storage logbooks?     

1.5.4 Are samples easy to locate from logbook references?    

1.6 Sample Tracking    

1.6.1 Is a system in place to keep track of samples and prepared samples 
entering and leaving the storage, sample preparation, and analysis 
areas? 

 
 

 

 
 

 

 
 

1.6.2 Are the retention and/or disposal of unused samples documented?    

1.7 Standard Operating Procedures (SOPs)    

1.7.1 Do laboratory personnel have access to current project-specific SOPs, 
laboratory modifications, and other pertinent guidance documents?  

 
 

 
 

 

1.7.2 Are the applicable laboratory SOPs available and followed by laboratory 
personnel (list)? 

 
 

 
 

  

Document Title Control No. Description 

SOP ISSI-Libby-01 Revision 10 Soil preparation procedures 

Soil Sample Preparation Work Plan May 14, 2007 Facility soil preparation procedures 

ESAT Site Safety Plan May 4, 2007 Site-specific health & safety plan 

1.8 Document Control:    

1.8.1 Are all logbooks, notebooks, forms, or other laboratory documents 
legible, accurate, and complete (list)? 

 
 

 
 

 

Document Title Description/Comments 

    

  

Additional comments: 
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2.0 FACLITY Yes No Comments 

2.1 Is the facility adequate, clean, and orderly?    

2.2 Are steps taken to prevent the cross contamination of equipment, supplies, 
and reagents? 

 
 

 
 

 

 

3.0 PERSONNEL INTERVIEWED 

Name Title Experience 

Francisco Lapostol Biologist Information not obtained. 

Gary Wolf Laboratory Technician Information not obtained. 

David Spielman Laboratory Technician Information not obtained. 

 

4.0 REAGENTS & EQUIPMENT Yes No Comments 

4.1 General purpose laboratory oven: 
 

4.1.1 Checked routinely and recorded in a permanent logbook? 
 
4.1.2 Capable of maintaining a constant temperature between 89-91°C? 

 
 

 
 

 

 
 

 
 

 

 
 
 
Refer to Finding No. 2 of the 
Summary On-site Audit Report. 

4.2 Analytical balances: 
 

4.2.1 Checked routinely and recorded in a permanent logbook? 
 

4.2.2 Capable of measuring in a range of 0.1g to at least 2000g? 
 

4.2.3 Calibrated within the last 12 months by a certified technician? 

 
 

 
 

 
 

 

 
 

 
 

 
 

 

 
 
 
 
 
Refer to Finding No. 3 of the 
Summary On-site Audit Report. 

4.3 Plate Grinder: 
 
4.3.1 Checked routinely and recorded in a permanent logbook? 

 
4.3.2 Capable of accepting soil particles of approximately ¼ inch diameter and 

grinding to produce particles of approximately 250 µm? 

 
 

 
 
 

 

 
 

 
 
 

 

 
 
Checked daily. 

4.4 Ventilation Hoods: 
 
4.4.1 Checked routinely and recorded in a permanent logbook? 

 
 

 

 
 

 

 

4.5 HEPA Vacuum: 
 
4.5.1 Checked routinely and recorded in a permanent logbook? 

 
 

 

 
 

 

 
HEPA bag is cleaned/replaced 
each Thursday. 

4.6 Riffle Splitter:  
 
4.6.1 With ¾ inch chutes? 

 
 

 

 
 

 

 

4.7 Clean quartz sand: 
 
4.7.1 For quality control samples and grinder decontamination? 

 
 

 

 
 

 

 
 
Purity is confirmed by analysis. 

Additional comments: 
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5.0 SOIL STORAGE Yes No Comments 

5.1 Are samples grouped into an inventory batch of 50-120 samples?    

5.2 Are samples archived according to inventory batch?    

 

6.0 BULK SOIL DRYING Yes No Comments 

6.1 Are samples grouped in a drying batch and assigned a drying batch number 
prior to drying? 

 
6.1.1 Is a drying blank created for each drying batch prior to loading samples 

in the oven? 

 
 

 
 

 

 
 

 
 

 

 

6.2 Drying Procedure: 
 
6.2.1 Is the mass of the original samples measured to the nearest 0.1g and 

recorded on the Sample Drying Log Sheet? 
  

6.2.2 Are the samples transferred to the respectively labeled drying pans 
under a negative pressure HEPA filter hood? 

 
6.2.3 Are the samples dried for 24-48 hours or until completely dry? 

 
6.2.4 Are all samples, once cooled, transferred to clean zip top bags (double 

bagged) under a negative pressure HEPA filter hood? 
 

6.2.5 Is the mass of the dried sample, measured to the nearest 0.1g, recorded 
on the Sample Drying Log Sheet? 

 
 
 

 
 
 

 
 

 
 
 

 
 
 

 

 
 
 

 
 
 

 
 

 
 
 

 
 
 

 

 
 
 
 
 
 
 
 
  Dried for 24 hours or more. 

6.3 Decontamination 
 

6.3.1 Is the inside of the hood, the inside of the oven, and all drying pans 
decontaminated using a HEPA vacuum and wet wiping after each drying 
batch? 

 
 
 
 

 

 
 
 
 

 

 

Additional comments: 
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7.0 DIVISION OF ARCHIVE AND PREPARATION SAMPLES Yes No Comments 

7.1 Procedure for Sample Division: 
 
7.1.1 Are the double bagged samples kneaded in the hood to break up any 

soil clumps? 
 

7.1.2 If the volume of the processing portion is larger than 200 grams, is that 
portion split again (Leaving ¾ of the sample for archive and ¼ for 
processing)? 

 
7.1.3 Is the archive portion of the sample double bagged in a clean zip top 

bag and identified? 

 
 
 

 
 
 
 

 
 

 
 

 
 
 

 
 
 
 

 
 

 
 

 
 
 
 
 
 
 
Refer to Finding No. 4 of the 
Summary On-site Audit Report. 

7.2 Decontamination: 
 
7.2.1 Is a HEPA vacuum/compressed air along with brushing/wiping off visible 

material done to decontaminate the splitter after each sample? 
 

Note: The splitter does not need to be decontaminated following splitting 
providing the fine ground sample will be immediately split again. 

 
 
 

 

 
 
 

 

 

Additional comments: 
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8.0 PREPARATION SAMPLE SIEVING Yes No Comments 

8.1 Sample Sieving Procedure: 
 
8.1.1 Coarse Fraction: 

 
8.1.1.1 Is a ¼ inch stainless steel screen with a clean, pre-weighed catch 

pan used to divide the fractions? 
 

8.1.1.2 Are all materials that do not pass through the screen (>¼ inch) 
placed in a new, tared sample bag?  

 
8.1.1.3 Is the mass of the coarse fraction, measured to the nearest 0.1g, 

recorded on the Sample Drying Log Sheet? 
 

8.1.1.4 Is the coarse fraction material double-bagged and identified with 
the Index ID and “C”? 

 
8.1.2 Fine Fraction: 

 
8.1.2.1 Is the mass of the fine fraction, measured to the nearest 0.1g, 

recorded on the Sample Drying Log Sheet? 
 

Note: If all of the material passes through the screen, record a 
mass of zero for the coarse fraction. 

 
8.1.2.2 Is the fine fraction immediately processed? (If no see below) 

 
8.1.2.3 Is the fine fraction material double-bagged and identified with the 

Index ID and “F”? 

 
 
 
 
 

 
 
 

 
 
 

 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 

 

 
 
 
 
 

 
 
 

 
 
 

 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 

 

 

8.2 Decontamination: 
 
8.2.1 Is a HEPA vacuum/compressed air along with brushing/wiping off visible 

material done to decontaminate the sieves, pans, and the pestle after 
each sample? 

 
 
 
 

 

 
 
 
 

 

 

Additional comments: 
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9.0 FINE SAMPLE GRINDING Yes No Comments 

9.1 Calibration: 
 

9.1.1 To verify proper particle size and to demonstrate that samples are not 
over processed, are grinders calibrated daily or after adjustments are 
made to the plates? 

 
9.1.2 Is a HEPA vacuum used to decontaminate the hood and processing 

equipment, following the calibration activities? 

 
 
 
 

 
 
 

 

 
 
 
 

 
 
 

 

 
 
 
 
Refer to Finding No. 5 of the 
Summary On-site Audit Report. 

9.2 Grinding Fine Field Samples: 
 

9.2.1 Is the fine fraction (<¼ inch) ground to a particle size of approximately 
250 µm? 

 
9.2.2 Are samples masses, measured to the nearest 0.1g and recorded 

following grinding activities? 
 

9.2.3 Is the net recovery of fine ground material ≥ 90% of the fine fraction 
material placed into the grinder? 

 
Note:  If recovery is < 90%, soil grinding must be stopped and the 
grinder re-adjusted. 

 
 
 

 
 
 

 
 
 

 

 
 
 

 
 
 

 
 
 

 

 
 
 
 
 
 
 
 
 
There were some recovery 
problems in 2007, but this 
year’s numbers are good. 

9.3 Decontamination: 
 
9.3.1 Is the grinder decontaminated between samples using a HEPA-vacuum, 

compressed air, and quartz sand? 

 
 
 

 

 
 
 

 

 
 
Refer to Finding No. 6 of the 
Summary On-site Audit Report. 

 

10.0 SPLITTING OF THE FINE GROUND SAMPLE Yes No Comments 

10.1 Splitting Procedure for Fine Ground Sample 
 
10.1.1 Are all splitting activities being performed in the hood? 

 
10.1.2 Is the fine ground soil sample distributed into four approximately equal 

subsamples? 
 

10.1.3 Is each portion of the sample placed in a clean zip top bag and identified 
with the Index ID and “FG1”, “FG2”, “FG3”, or “FG4”? 

 
 

 
 
 

 
 
 

 

 
 

 
 
 

 
 
 

 

 

10.2 Decontamination: 
 
10.2.1 Is a HEPA vacuum and compressed air, along with the brushing/wiping 

off of visible material, used to decontaminate the splitter after each 
sample? 

 
 
 
 

 

 
 
 
 

 

 

Additional comments: 
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11.0 PERFORMANCE EVALUATION (PE) SAMPLES Yes No Comments 

11.1 Are PE samples distributed approximately evenly between the different 
concentration values? 

 
 

 
 

Refer to Finding No. 7 of the 
Summary On-site Audit Report. 

11.2 Generation and submittal of PE samples: 
 
11.2.1 Are the contents of the PE bottle, ~ 100g, thoroughly mixed, by inversion 

and/or rolling? 
 

11.2.2 Is an aliquot of approximately 20g removed from the PE bottle and 
packaged as an unprocessed sample? 

 
11.2.3 Is the remainder of the PE bottle material, ~ 80g, carried through the full 

sequence of steps applied to each field sample? 

 
 

 
NA 

 
 
NA 

 
 

NA 

 
 
 
NA 
 
 
NA 

 
 

NA 

 

 

12.0 QUALITY CONTROL Yes No Comments 

12.1 Preparation Blanks: 
 
12.1.1 Is the preparation blank comprised of 200-400 grams of clean quartz 

sand? 
 

12.1.2 Is the preparation blank treated identically to a field soil sample? 
 

12.1.3 Is at least one preparation blank processed with each drying batch (~ 20 
samples)? 

 
12.1.4 Are preparation blanks assigned a random and unique Index ID and 

submitted to the laboratory blindly? 

 
 
 

 
 

 
 
 

 
 
 

 

 
 
 

 
 

 
 
 

 
 
 

 

 

12.2 Grinding Blanks: 
 
12.2.1 Is the grinding blank comprised of 100-200 grams of clean quartz sand 

that is passed through the plate grinder? 
 

12.2.2 Is one grinding blank prepared daily, for each grinder used? 
 

12.2.3 Are grinding blanks assigned a random and unique Index ID and 
submitted to the lab blindly? 

 
 
 

 
 

 
 
 

 

 
 
 

 
 

 
 
 

 

 

12.3 Performance Evaluation (PE) Samples: 
 
12.3.1 Is one of each type of PE sample (processed and unprocessed) 

distributed for each month in which soil processing occurs? 

 
 
 

 

 
 
 

 

 
 
Refer to Finding No. 7 of the 
Summary On-site Audit Report. 

12.4 Preparation Duplicates: 
 
12.4.1 Is the preparation duplicate comprised of a field sample divided into two 

approximately equal portions? 
 

12.4.2 Is one duplicate sample processed for every 20 field samples prepared? 
 

12.4.3 Is the preparation duplicate assigned a unique Index ID and submitted to 
the laboratory blindly? 

 
 

 
 
 

 
 
 

 

 
 

 
 
 

 
 
 

 

 

Additional comments: 
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13.0 HEALTH & SAFETY Yes No Comments 

13.1 Does the laboratory have a Health & Safety Plan (HSP)? 
 
13.1.1 Is the HSP document available for review? 

 
 

 

 
 

 

 

13.2 Personal Protective Equipment (PPE): 
 
13.2.1 Is the appropriate PPE used during sample preparation and 

decontamination? 

 
 
 

 

 
 

 
 

 
 
Refer to Finding No. 8 of the 
Summary On-site Audit Report. 

13.3 Ambient Air Monitoring: 
 
13.3.1 Is the potential for personal exposure and laboratory contamination 

monitored and minimized through the collection of air and/or wipe 
samples? 

 
13.3.2 What is the frequency at which monitoring samples are collected? 

 
Ambient air, wipe and personal air monitoring samples are collected 
monthly  

 

 
 
 
 

 
 

-- 

 
 
 

 
 

 
-- 

 
 
 
 
Refer to Finding No. 1 of the 
Summary On-site Audit Report. 
 
 
 

 

14.0 STANDARD OPERATING PROCEDURES (SOPS) Yes No Comments 

14.1 Are the applicable laboratory SOPs available and followed by laboratory 
personnel (list)? 

 
 

 
 

  

Document Title Control No. Description 

SOP ISSI-Libby-01 Revision 10 Soil preparation procedures 

Soil Sample Preparation Work Plan May 14, 2007 Facility soil preparation procedures 

ESAT Site Safety Plan May 4, 2007 Site-specific health & safety plan 

 

15.0 DOCUMENT CONTROL Yes No Comments 

15.1 Are all logbooks, notebooks, forms, or other laboratory documents legible, 
accurate, and complete (list)? 

 
 

 
 

 

Document Title Description/Comments 

Hard Copy Drying Log 
Documentation of sample and tare weights measured during drying 
process. 

Hard Copy Grinding Log 
Documentation of sample and tare weights measured during drying 
process. 

Progress and Quality Assurance (QA) Report  Checklist for progress report. 

Additional comments: 
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EXECUTIVE SUMMARY 
 
An asbestos on-site laboratory audit was performed at Lab/Cor Portland, Inc. in Portland, 
Oregon August 6-7, 2008 in support of the Libby Asbestos Site and Libby Action Plan (LAP).  
Areas assessed included facilities, equipment, personnel, and documentation as related to the 
laboratory’s capability to process samples for asbestos testing in accordance with Libby-specific 
requirements for Libby Amphibole (LA) analysis and quality assurance. 
 
The audit revealed the laboratory facility to be secure, clean and well organized, with sufficient 
space to receive, process, prepare, and analyze bulk and air samples by Phase Contrast 
Microscopy (PCM), Scanning Transmission Electron Microscopy (STEM), and Polarized Light 
Microscopy (PLM) methodologies.  The sample receiving area is equipped with a HEPA-hood 
for the handling of bulk and other suspect samples, and the laboratory has a laboratory 
information management system (LIMS) for tracking and reporting.  The laboratory has two 
scanning transmission electron microscopes and four polarized light microscopes.  The fourth 
polarized light microscope is configured for PCM.  One of the scanning electron microscopes, 
purchased in early 2008, was not completely operational during the time of the audit.  
 
There were seventeen (17) findings identified during the laboratory evaluation, most of which 
are related to three general areas of weakness.  The most notable weakness, and the one of 
most concern, is the inexperience of the TEM analysts.  With the exception of one analyst who 
is returning to school and will be unavailable, none of the current personnel have more than six 
months experience with TEM analysis.  A second area of weakness is the lack of an on-site 
quality assurance officer (QAO), which was evident in a recent lapse in performance of TEM 
instrument calibration activities, and the overall lack of documentation in the PCM area.  
Another area of weakness is the lack of procedures to manage projects which require non-
standard methodologies (i.e. AHERA) and reporting.  Other areas of concern include the 
frequency of air monitoring in the soil preparation area and the excessive length of time 
necessary to review PLM replicate analyses results.   
 
The laboratory technicians and analysts demonstrated professionalism throughout the audit 
process, readily answering all questions posed by the audit team, and laboratory management 
was similarly responsive to the questions from audit team members. 
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LABORATORY INFORMATION AND AUDIT SCOPE 
 
This report summarizes the findings of an asbestos on-site laboratory audit of Lab/Cor 
Portland, Inc. in Portland, Oregon conducted on August 6-7, 2008.  The audit was conducted in 
support of the US Environmental Protection Agency (USEPA) Libby Asbestos Site activities and 
Libby Action Plan (LAP), and involved an evaluation of the laboratory’s ability to process 
samples and data in accordance with the provided Libby-specific guidance documents.  Shaw 
Environmental, Inc. Quality Assurance Technical Support (QATS) staff participation in the on-
site audit and subsequent preparation of this report was performed under Sub-task 3, Task 2, 
TO 2019, QATS Contract EP-W-06-005. 
 
Detailed information regarding the subject laboratory is as follows: 
 

Date of On-site:  August 6-7, 2008 
 

Laboratory:   Lab/Cor Portland, Inc. 
    4321 SW Corbet, Suite A 
    Portland, Oregon 97239 
    503.224.5055 

 
Laboratory Director:  John Harris 

 
Audit Team 
 
US EPA: Brian Brass, USEPA Environmental Response Team 

(ERT) 
 
Shaw QATS:   Michael P. Lenkauskas, CQA, Lead Auditor 
     

The audit team, comprised of USEPA ERT and Shaw Environmental, Inc. QATS personnel, 
performed the technical and evidentiary aspects of the on-site audit.  The technical part of the 
audit involved an evaluation of the contractor’s facilities, personnel, and capabilities to process 
samples and data as described in the Libby-specific guidance documents.  Processes evaluated 
included sample receipt, sample storage, sample tracking, sample preparation, sample analysis, 
data review, and data package assembly.  Laboratory instrumentation and equipment were 
inspected to ensure proper maintenance and calibration, and laboratory personnel were 
interviewed to determine proficiency in their assigned responsibilities.  Specific instrumentation 
and areas inspected included Phase Contrast Microscopy (PCM), Scanning Transmission 
Electron Microscopy (STEM), and Polarized Light Microscopy (PLM), as well as the laboratory’s 
ability to provide the required electronic data deliverable (EDD). 
 
The evidentiary part of the evaluation involved an assessment of laboratory documentation for 
accuracy, completeness, and defensibility.  The Laboratory’s Quality Assurance Manual (QAM) 
and standard operating procedures (SOPs) were assessed for availability and conformance with 
observed procedures.  In addition, several previously submitted data deliverables, and 
instrument calibration and maintenance logbooks were reviewed for completeness, traceability, 
and accuracy.  During the course of the audit, the LAP–Specific Asbestos Laboratory On-site 
Audit Checklist (Draft) was completed by the QATS audit team.  This checklist is provided as an 
attachment to this report. 
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AUDIT FINDINGS 
 
Facilities 

 
Overall, the facility is clean and well organized, with sufficient space to receive, process, 
prepare, and analyze bulk, air, and water samples by various methodologies.  A Laboratory 
Information Management System (LIMS) is used to track samples and generate reports, and a 
HEPA-hood is available in the sample receiving area to process bulk samples.  The laboratory 
has one phase contrast microscope, four polarized light microscopes, and two scanning 
electron microscopes; two of the polarized light microscopes are back-ups and one of the 
scanning electron microscopes is not yet completely operational.  The laboratory also has a 
plate grinder available for particle size reduction of aggregate samples.  The following findings 
were made concerning laboratory security and environmental monitoring: 
 
1. Excluding those visitors not entering beyond the reception area, visitors to the laboratory 

are not required to sign in or out upon arrival or departure.  Because the laboratory facility 
is used to store client samples, data, and other confidential, sensitive materials, it is 
important to document the identities and affiliations of individuals who could have access 
to these materials.  Refer to Checklist No. 2.1. 

 
Recommended Corrective Action – In order to protect the integrity of confidential, 
sensitive materials, ensure that visitors sign in prior to entering the laboratory and sign out 
upon exiting. 

 
2. During the initial laboratory walk-through on the first day of the audit, a sample preparation 

technician was observed wearing an air canister respirator while performing particle size 
reduction using the plate grinder.  During a discussion with laboratory management on the 
second day of the audit concerning this observation, the audit team learned that initial 
exposure tests had been performed by an outside consultant, the results from those tests 
were below permissible exposure limits, and that the technician was using the respirator 
not because it is required, but as a personal preference.  The audit team also learned that 
although initial air testing was performed, routine air samples are not collected to monitor 
for potential releases, and it is not evident that the technician had received respirator 
training.  The audit team also observed that the respirator used was neither stored in an 
appropriate plastic bag or in a clean zone when not in use.  The requirements for the 
prevention, monitoring, and control of contamination within the laboratory is described in 
Section 285.22 (e) of the NIST Handbook 150-13 (NVLAP Airborne Asbestos Analysis).  A 
copy of the requirement is provided as an enclosure.  Refer to Checklist No. 10.6.2 and 
Enclosure 2. 

 
Recommended Corrective Action – Monitor the potential release of fibers from the plate 
grinder system and other sources through the collection of air samples, ensure that the 
applicable laboratory personnel have received proper respirator training, and store 
respirators in a manner which protects them from contamination when not in use. 

 
Project Management 
 
Through the use of written procedures, a LIMS and other controlled documents, the laboratory 
adequately manages their current projects and clientele.  The laboratory does not currently 
assign project managers for individual projects, but relies on the entire laboratory staff and 
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management system to ensure samples are processed and reported as specified, which 
appears to work well for their existing clientele.  The following observation was made 
concerning the laboratory’s ability to manage projects with other than standard requirements: 
 
3. Although the laboratory has adequate systems to login and process samples received 

from their existing clients, the procedures the laboratory will use to manage the samples 
received from Libby operable units have not been determined.  Elements of the quality 
system that need to be considered to ensure that samples from Libby operable units are 
processed as described in the project-specific guidance documents include: 

 

• Project Management – Modifications and other pertinent information obtained from the 
Libby Laboratory Team conference calls needs to be communicated to laboratory 
personnel in a timely and controlled manner. 

 

• Sample receipt – Samples need to be entered into the LIMS in a timely manner which 
will allow sample preparation, analysis and data management personnel to apply the 
appropriate project-specific requirements. 

 

• Sample preparation and analysis – The necessary personnel need to be provided with 
current project-specific written procedures and modifications to laboratory activities 
prior to sample preparation and analysis.  

 

• Data management – Data need to be documented on the specified media (i.e. hard 
copy and electronic) as described in current project-specific written procedures and 
modifications to laboratory activities. 

 

• Quality Assurance/Quality Control – Quality control analyses need to be performed as 
described in the current project-specific written procedures and modifications to 
laboratory activities, and all hard copy and electronic deliverables reviewed to insure 
compliance. 

 
The requirement to review all requests, tenders, and contracts to ensure the laboratory 
has the capabilities and resources to meet the specified requirements is described in 
Section 2.A of the Laboratory’s QAM.  Refer to Checklist Nos. 3.2, 3.3, and 10.3.3.2. 

 
Recommended Corrective Action – Develop, as necessary, written procedures to 
ensure that samples received from Libby operable units are processed as described in the 
current project-specific procedures and modifications to laboratory activities.   

 
Sample Receipt, Log-in, Storage, and Chain-of-Custody 
 
Samples are received, inspected, processed and distributed by the Sample Coordinator during 
business hours.  Samples received during non-business hours are received through the front 
mail slot and subsequently inspected and processed by a qualified individual on the next 
business day.  Both the Laboratory Information Management System (LIMS) and a sample 
receipt logbook are used to document sample receipt and assign unique laboratory identification 
numbers, and an internal document, the Job Status Form, is used to track sample progress (i.e. 
preparation, analysis and reporting) through the laboratory.  The audit team observed the 
Sample Coordinator inspect and process a set of air samples, during which time the Sample 
Coordinator demonstrated proficiency and clearly described her duties with respect to sample 
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inspection, processing, and distribution.  There were no observations that require corrective 
action in this area of the laboratory. 

  
Fiber Analysis by Phase Contrast Microscopy (PCM) 
 
Although PCM analyses on samples from Libby operable units typically require a short turn-
around-time and are therefore primarily analyzed at the EMSL Laboratory in Libby, Montana, an 
evaluation of this area was performed to determine the laboratory’s capabilities.  The audit team 
found the PCM area to be clean and the instrumentation well-maintained, and the analyst 
professional during the audit process, and clearly described her duties to the audit team with 
respect to instrument maintenance and calibration, sample preparation, sample analysis, and 
documentation.  The following observations were made concerning laboratory certification, and 
the frequency, documentation, and monitoring of quality control analyses:  
 
4. The laboratory does not participate in the American Industrial Hygiene Association (AIHA) 

Industrial Hygiene Proficiency Testing (IHPAT) Program, and is therefore not qualified to 
analyze Libby samples by PCM.  The requirement that all laboratories engaged in 
asbestos counting participate in a proficiency testing program such as the AIHA IHPAT 
Program is described in Section 15 of the NIOSH Method for Asbestos and Other Fibers 
by PCM (Method 7400, Issue 2).  A copy of the requirement is provided as an enclosure.  
Refer to Checklist No. 10.1.2 and Enclosure 4. 

  
Recommended Corrective Action – Until the laboratory demonstrates successful 
participation in the AIHA IHPAT Program, it can not perform PCM analysis on samples 
from any of the Libby Operable Units or in support of LAP work. 

 
5. Although a daily reference slide is analyzed by each analyst prior to analyzing client 

samples, the results of these analyses are checked for accuracy at the end of the month 
and not prior to the analyst continuing with client samples analyses.  Additionally, the 
reference slide results are initially recorded on a scrap piece of paper which is discarded 
after the results have been entered into the LIMS and cannot therefore be verified.  The 
requirements for the analysis and evaluation of daily reference slide analysis and the  
requirement to maintain reference slides and the results is described in Section 11 of the 
NIOSH Method for Asbestos and Other Fibers by PCM (Method 7400, Issue 2).  A copy of 
the requirement is provided as an enclosure.  Refer to Checklist Nos. 5.7.1, 5.8.2, and 
5.9.1, and Enclosures 5A-B. 

 
Recommended Corrective Action – Ensure that the original results of the daily 
reference slides are retained, and determined to be within acceptance limits prior to 
analyzing client samples. 

 
6. The current procedures for performing and monitoring the required 10% replicate analysis 

are inadequate.  These procedures do not clearly demonstrate that the analyses are 
performed at the correct frequency, checked for accuracy in a timely manner, or that 
corrective action is performed as necessary.  The replicate analysis for original analyses 
performed on April 29, 2008 provided a result that was significantly different from the 
original results (14.5 fibers for the replicate versus 68 fibers for the original), but neither 
the date on which the replicate analysis was performed nor whether corrective action was 
performed were evident.  The requirement to perform blind recounts on 10% of the filters 
counted and to discount results outside established acceptable limits is described in 
Section 13.0 of the NIOSH Method for Asbestos and Other Fibers by PCM (Method 7400, 
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Issue 2).  A copy of the requirement and one page of the Laboratory’s PCM Fiber 
Counting Data Sheet are provided as enclosures.  Refer to Checklist Nos. 5.7.2, 5.8.2, 
and 5.9.1, and Enclosures 6A-B. 

 
Recommended Corrective Action – Ensure that replicate analyses are performed and 
recorded in such a manner that it is evident that they have been performed at the proper 
frequency and that corrective measures have been taken as necessary. 

 
Sample Preparation for Analysis by Transmission Electron Microscopy (TEM) 
 
The laboratory has adequate space and equipment to prepare samples using both direct and 
indirect techniques, and separate areas are available for the preparation of air and bulk 
samples.  All sample preparation procedures are performed within fume hoods, as necessary.  
In addition, a plate grinder is available for the particle size reduction of aggregates and resides 
in its own modified fume hood.  The audit team found the TEM preparation area to be clean and 
organized with adequate equipment and instrumentation, and the sample preparation technician 
interviewed during the evaluation demonstrated both proficiency and professionalism during the 
audit process, and clearly described his duties with respect to the preparation of samples for 
TEM analysis.  The following observations were made concerning equipment calibration, safety, 
and the availability of project-specific consumable products:  
 
7. Although the analytical balance located in the samples preparation area is calibrated 

using Class “S” weights daily or prior to use, whichever is less frequent, neither the 
balance nor the Class “S” weights are certified by an outside technician on an annual 
basis.  Refer to Checklist No. 6.4.2.3. 

 
Recommended Corrective Action – Ensure that written procedures are available for the 
annual certification of analytical balances and reference weights.   

 
8. The laboratory uses an alternative method to calibrate their March Super Plasma Etcher 

to 10% etching of filters, and not the traditional method employed by other laboratories in 
the Libby program.  The traditional, gravimetric procedure is to etch filters for different 
lengths of time, followed by weighing to determine the optimal time to remove 10% of the 
filter weight.  The alternative method employed by Lab/Cor Portland is to etch filters for 
different periods of time and compare the etching rate to standards found in the training 
manual.  The requirements for both the traditional and alternative plasma etcher 
calibration methods are described in Section III.3 of the Laboratory’s QAM.  A copy of the 
requirement is provided as an enclosure.  Refer to Checklist No. 6.4.3 and Enclosures 8A-
C. 

 
Recommended Corrective Action – In addition to the currently used alternative 
technique for calibrating the plasma asher, concurrent use of the traditional gravimetric 
procedure is recommended until the equivalency of the alternative technique can be 
determined. 
 

9. The laboratory does not currently have all of the equipment described in the project-
specific procedure for the indirect preparation of dust and air samples.  The SOP EPA-
Libby-08 describes the mandatory use of disposable filter apparatus to prepare secondary 
filters; however, the laboratory currently uses reusable glass funnels.  The requirement to 
use disposable funnels during the preparation of secondary filters is described in Sections 
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3.0, 4.1.5 and 4.2.10 of SOP EPA-Libby-08 – Indirect Preparation of Air and Dust 
Samples for TEM Analysis.  Refer to Checklist Nos. 6.3, 6.7.3.3 and 6.8.4.2. 

 
Recommended Corrective Action – Review the project-specific procedure for the 
indirect preparation of air and dust samples to ensure the laboratory has all the 
necessary, required equipment and materials.  

 
10. The muffle furnace, which is used to ash samples during indirect preparation procedures, 

is located on a wooden, unsecured stool near a fume hood and not on a permanent 
counter.  Because the muffle furnace can be operated at high temperatures capable of 
causing both personal injury and damage to the facility, its current location creates a 
safety hazard.  Refer to Checklist No. 6.4.1. 

 
Recommended Corrective Action – The current location of the muffle furnace is a safety 
hazard and needs to be moved to a secure, permanent location as soon as possible. 

 
Asbestos Analysis by Scanning Transmission Electron Microscopy (STEM) 
 
The evaluation of the STEM area included an assessment of the laboratory’s capability to 
analyze TEM grids as described in the available Libby-specific guidance documents; a review of 
instrument maintenance and calibration records; an assessment of the availability of reference 
materials, including Libby amphibole spectra and the BIR-1G standard; and an assessment 
analyst’s proficiency.  The laboratory has two STEMs, one of which is fully operational and a 
second, newer, instrument which does not currently have energy dispersive x-ray (EDX) 
analyzer capabilities.  Although Lab/Cor has experienced TEM analysts at their Seattle, 
Washington laboratory, the analysts in Portland laboratory have very limited experience, the 
supervisor having less than six months of experience on the STEM.  The audit team did find the 
instrumentation to be well-maintained, but the available calibration documentation was 
incomplete and not performed at the specified frequencies.  The analysts interviewed during the 
evaluation answered all questions posed by the audit team in a professional manner, were 
responsive to the audit team’ comments, and demonstrated a commitment to training. The 
following observations were made concerning training, instrument calibration, and the 
performance of project-specific quality control analyses: 
 
11. With the imminent departure of their most experienced, on-site STEM analyst, who is 

returning to school, the most experienced of the remaining analysts has approximately six 
months of experience, and extensive training will be needed before they would be 
qualified to analyze samples from Libby operable units.  The TEM training described in the 
Laboratory’s QAM is comprehensive, but requires the availability of experienced TEM 
analysts on-site to perform the training.  Lab/Cor does have very experienced TEM 
analysts at their laboratory in Seattle, Washington and mentioned the possibility of rotating 
them into the Portland laboratory to both analyze samples and provide the necessary 
training, but at the time of the audit no decisions had been formalized.  The requirements 
for TEM analyst training are described in Section V.3 of the Laboratory’s QAM.  A copy of 
the requirement is provided as an enclosure.  Refer to Checklist No. 10.3.1.3 and 
Enclosure 11A-C. 

 
Recommended Corrective Action – Prior to analyzing client samples the proposed TEM 
on-site analysts need to be provided with the minimum training described in the 
Laboratory’s QAM. 
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12. A review of the STEM calibration records revealed that since January of 2008, calibrations 
have not been performed as described in the applicable methods and laboratory written 
procedures.  Calibrations not performed as described include the monthly magnification, 
weekly camera constant, quarterly beam dose, K-factors, and the EDX analyzer daily 
copper/aluminum and quarterly k-factor determination.  The requirements for the TEM and 
EDX analyzer calibration are described in Section III.2 of the Laboratory’s QAM and Table 
III of the AHERA protocol.  Copies of the QAM requirements are provided as enclosures.  
Refer to Checklist Nos. 7.5.2, 7.5.4, 7.5.6, and 7.14.2, and Enclosures 12A-M. 

 
Recommended Corrective Action – Ensure that each TEM system is calibrated at the 
frequencies described in the Laboratory’s QAM and applicable methods, and that records 
of all calibrations are available for review. 

 
Asbestos Analysis by Polarized Light Microscopy (PLM) 
 
The PLM area has two PLM work stations, each equipped with a functional hood, a polarized 
light microscope, refractive index (RI) liquids, tools for manipulating samples, and a stereo-
microscope for preliminary sample examination.  The audit team found the PLM area to be 
clean and organized, the instrumentation well-maintained, and the quality of the documentation 
acceptable.  The analyst interviewed during the evaluation demonstrated both proficiency and 
professionalism during the audit process, and clearly described her duties to the audit team with 
respect to instrument maintenance and calibration, sample preparation, analysis, and 
documentation. The following observations were made concerning quality control analyses and 
the minimization of cross-contamination:  
 
13. A determination of the acceptance of replicate analyses is performed at the end of each 

month, and not weekly as described in the laboratory’s written procedures or before 
results are reported to the client.  Because the results reported to a client are often used 
to make decisions concerning the necessity for remediation or to identify potential threats 
to public health, it is important that all results be reviewed for completeness and accuracy 
prior to being released.  The requirement to compile quality control results on a weekly 
basis, prior to beginning analyses the following week, to ensure consistent quality control 
performance is described in Section VI.2.E of the Laboratory’s QAM.  A copy of the 
requirement is provided as an enclosure.  Refer to Checklist No. 8.11.2 and Enclosure 13. 

 
Recommended Corrective Action – In order to ensure the accuracy of reported results, 
determine the acceptance of replicate analyses as described in the Laboratory’s QAM. 

 
14. During the preliminary examination of bulk samples by stereomicroscope, samples are 

placed into a clean, disposable weigh boat.  However, during a demonstration of this 
procedure by the analyst the audit team observed that the same weigh boat was used 
during the examination of different samples, which could result in cross-contamination.  
The requirement to discard the weigh boat in a container or stack in the hood is described 
in Section II.19.A of the Laboratory’s QAM.  A copy of the requirement is provided as an 
enclosure.  Refer to Checklist No. 8.2 and Enclosure 14. 

 
Recommended Corrective Action – To minimize the potential for cross-contamination 
between samples, ensure that a new, clean disposable weigh boat is used during the 
stereomicroscopic examination of bulk samples. 
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Data Management 
 
The laboratroy’s reporting system is automated, with analytical data entered directly into the 
LIMS at the individual work stations (i.e. PCM, PLM and STEM) and distributed and archived by 
the office manager.  The LIMS and laboratory network are backed up daily to an outside source 
to minimize the potential for lost data, and hard copy data are archived in a manner which will 
allow timely retrieval.  The audit team observed the deliverables to be clear, concise, and 
compliant with the standard requirements. The following observation was made concerning the 
review of hard copy and electronic deliverables:  
 
15. The review process described in the laboratory’s written procedures does not discuss the 

laboratory’s review procedures.  No written procedures describe documenting the 
signatures and dates which indicate who performed the review and when it was 
completed.  Because the results reported to a client are often used to make decisions 
concerning the necessity for remediation or potential threats to public health, it is 
imperative that all data be reviewed for completeness and accuracy prior to being 
released.  The requirement that a second analyst and either the laboratory director or 
approved signatory check reports, and that all reports be reviewed and signed by the 
Laboratory Director, or authorized signatory is described in Section I.22.B of the 
Laboratory’s QAM.  Refer to Checklist Nos. 9.2.2 and 9.2.3. 

 
Recommended Corrective Action – Ensure all hard copy and electronic deliverables are 
reviewed for completeness and accuracy before release to the client, and that all reviews 
are documented. 

 
Quality Assurance/Quality Control (QA/QC) 
 
The audit team interviewed the Quality Assurance Officer (QAO), reviewed the Lab/Cor 
Portland, Inc. QAM, and performed a cursory review of recent monthly quality control reports, 
laboratory air monitoring results, non-conformance reports, laboratory certifications, internal 
audit reports, and the training files of interviewed laboratory personnel.  The QAO was both 
professional and cooperative during the audit process, and demonstrated an understanding of, 
and commitment to, the laboratory’s current quality system.  The following observations were 
made concerning instrument calibration and the employee training files: 
 
16. The laboratory has not identified an on-site individual to coordinate and monitor the quality 

assurance activities described in the Laboratory’s QAM, which is evident by the lapse of 
calibration activities in the STEM and PCM areas, and also by the absence of 
documented review of data deliverables.  This situation was recognized by laboratory 
management prior to the on-site evaluation, resulting in the appointment of a regional 
quality assurance officer, whom resides in their Seattle laboratory.  However, an on-site 
quality assurance representative is integral to ensuring the long term submittal of 
consistent, acceptable deliverables.  The duties of the QAO are described in Section VI.1 
of the Laboratory’s QAM.  A copy of the requirement is provided as an enclosure.  Refer 
to Checklist No. 10.5.2, and Enclosure 16. 

 
Recommended Corrective Action – In order to ensure the implementation of the quality 
activities described in the Laboratory’s QAM, appoint an on-site QAO to oversee day to 
day quality assurance activities. 
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17. Training documentation is recorded in various locations and media, not in individual 

personnel training files, and was not available for review by the audit team. The 
requirement to maintain a separate personnel folder for each laboratory staff member, the  
contents of which includes a resume of qualifications, training records, lab duties and job 
interviews is described in Section V.2 of the Laboratory’s QAM.  A copy of the requirement 
is provided as an enclosure.  Refer to Checklist No. 10.3.5 and Enclosure 17. 

 
Recommended Corrective Action – Ensure that individual personnel training folders are 
maintained as described in the Laboratory’s QAM, and that they are available for review 
upon request. 

 
 
CONCLUSIONS 
 
The on-site evaluation revealed that Lab/Cor Portland, Inc. has sufficient space, and analytical 
equipment, and personnel to process samples for PLM analyses, and also has sufficient space, 
and analytical equipment, and personnel to received and prepare samples for TEM analyses.  
However, currently the laboratory does not have the experienced personnel to analyze samples 
by TEM as described in the Libby-specific procedures and modifications to laboratory activities.  
Lab/Cor has experienced personnel in their Seattle laboratory.  The work spaces evaluated 
were clean and well organized, and the majority of the documentation reviewed was accurate 
and complete. 
  
The most notable area of weakness identified during the audit is the inexperience of the 
Laboratory’s TEM analysts.  With the exception of one analyst who is returning to school and 
will be unavailable, none of the current personnel have more than six months experience with 
TEM analysis.  A second area of weakness is the lack of an on-site QAO, which was evident in 
the failure to perform the required TEM instrument calibration and other quality control activities. 
Other areas of weakness included a lack of procedures to manage projects requiring other than 
standard methodologies (i.e. AHERA) and reporting, the frequency of air monitoring in the soil 
preparation area, and the less than timely review of PLM replicate analyses results.   
  
All laboratory personnel interviewed were cooperative, and readily answered all questions 
posed by the audit team.  The management of the laboratory appeared to be responsive to the 
identified deficiencies. 
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Laboratory:   Lab/Cor Portland, Inc.  
  

    

Address:    4321 SW Corbet 
  

    

 
Portland, OR 97239 

  

    

Telephone:    503.224.5055 
  

    

    
  

    

Laboratory Personnel Contacted  
 

    

Name 
 

Title 

John Harris 
 

Laboratory Director 

Kate March 
 

Quality Control Officer/Senior TEM Analyst 

Lora Martinez 
 

TEM Manager 

Lisa Najarian 
 

Sample Coordinator 

Jordan Shipley 
 

TEM Analysts/Sample Preparation Technician 

Amber Basting 
 

PLM Analyst 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

   

Evaluation Team 
  

   

Name 
 

Title 

Brian Brass 
 

USEPA Environmental Response Team (ERT) 

Michael P. Lenkauskas, CQA  Shaw E & I (QATS), Lead Auditor 
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1.0 LABORATORY STATUS Yes No Comments 

1.1 Is the laboratory currently receiving samples from Libby Superfund Site 
Operable Units(s)? 

 
 

 
 

 

If “YES,” complete the following table:  

Analysis Matrices Comment 

      

      

      

   

 

 

2.0 LABORATORY SECURITY Yes No Comments 

2.1 Are visitors required to sign in?   
Refer to Finding No. 1 of the 
Summary On-site Audit Report. 

2.2 Are all entrances to the laboratory locked, except the entrance to the 
reception area? 

 
 

 
 

 

 

3.0 PROJECT INITIATION/PROJECT MANAGEMENT Yes No Comments 

3.1 Is there a designated project manager or project management team to 
ensure samples received from Libby OUs are properly processed? 

 
 

 
 

  

3.2 Are project-specific requirements and procedures communicated to 
laboratory staff? 

 
 

 
 

Refer to Finding No. 3 of the 
Summary On-site Audit Report. 

3.3 Are modifications to laboratory activities communicated to laboratory staff?   
 Refer to Finding No. 3 of the 
Summary On-site Audit Report. 

3.4 Are the resolutions to issues resolved during the weekly laboratory 
conference calls communicated to laboratory staff? 

 
NA 

 
NA 

  

 

4.0 SAMPLE RECEIPT, LOG-IN, STORAGE, & TRACKING Yes No Comments 

4.1 Is the sample receiving area adequate, clean, and orderly?     

4.2 Is the sample receiving area secured against unauthorized personnel?    

Personnel Interviewed 

Name Title Experience 

 Lisa Najarian Sample Coordinator  Four months 

   

Additional comments: 
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4.0 SAMPLE RECEIPT, LOG-IN, STORAGE, & TRACKING Yes No Comments 

4.3 Sample Receipt    

4.3.1 Is there a sample custodian and designated alternate responsible for 
sample receipt and log-in?    

 
 

 
 

 
Lisa Najarian 

4.3.2 Is the custodian or alternate available to receive and log-in samples at 
any time delivery services are operating? 

 
 

 
 

 

4.3.3 Are sample shipping containers opened in a HEPA hood (as necessary) 
to both minimize personal exposure and safeguard against laboratory 
contamination (explain)? 

 
 

 

 
 

 

 
A HEPA hood is available and 
used for bulk samples 

4.3.4 Does the sample custodian verify and record the following when 
inspecting shipments and reviewing documentation: 

 
4.3.4.1 Presence and condition of custody seals? 

 
4.3.4.2 Presence or absence of Chain-of-Custody (COC) records? 

 
4.3.4.3 Presence or absence of air bill sticker(s)? 

 
4.3.4.4 Sample condition? 

 
4.3.4.5 Presence of packaging or packing material which could compromise 

samples (i.e., vermiculite & polystyrene)? 
 

4.3.4.6 Problems/discrepancies between samples, documentation, client 
requests, etc.? 

 
4.3.4.7 Bulk and air samples received separately? 

 
 
 

 
 

 
 

 
 

 
 
 

 
 
 

 
 

 

 
 
 

 
 

 
 

 
 

 
 
 

 
 
 

 
 

 

 

4.3.5 Are (COC) records signed and dated at the time of sample receipt?    

4.3.6 Is a system in place to contact the client in case of absent 
documentation, or discrepancies between COCs, client requests, etc.? 

 
 

 
 

Recorded on the chain-of-
custody. 

4.3.7 Are subsequent resolutions to problems and discrepancies documented?   
Recorded on the chain-of-
custody. 

4.4 Sample Identification    

4.4.1 Are sample receipt identification logbooks, or a LIMS, used to log-in 
samples and assign unique laboratory identification numbers? 

 
4.4.1.1 Does the logbook or logging system serve as a direct cross-

reference between laboratory ID numbers and client ID numbers? 

 
 

 
 

 

 
 

 
 

 

  
LIMS and login logbook. 

4.4.2 When samples are split in the laboratory, is there a method in place to 
assign laboratory numbers to track the sample back to the original 
sample? 

 
 

 

 
 

 

 

Additional comments: 
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4.0 SAMPLE RECEIPT, LOG-IN, STORAGE, & TRACKING Yes No Comments 

4.5 Sample Storage    

4.5.1 Are storage facilities sufficient?    

4.5.2 Is the sample storage area secured to prevent entry of unauthorized 
personnel? 

 
 

 
 

 

4.5.3 Does the sample custodian keep storage logbooks?     

4.5.4 Are samples easy to locate from logbook references? NA NA  

4.6 Sample Tracking    

4.6.1 Is a system in place to keep track of samples and prepared samples 
entering and leaving the storage, sample preparation, and analysis 
areas? 

 
 

 

 
 

 

 
 

4.6.2 Are the retention and/or disposal of unused portions of samples and 
prepared samples documented? 

 
 

 
 

 

4.7 Standard Operating Procedures (SOPs)    

4.7.1 Do laboratory personnel have access to current project-specific SOPs, 
laboratory modifications, and other pertinent guidance documents?  

 
 

 
 

Binders of documents from 
CDM are available. 

4.7.2 Are the applicable laboratory SOPs available and followed by laboratory 
personnel (list)? 

 
 

 
 

  

Document Title Control No. Description 

 Quality Assurance Manual Version 5 (September 14, 2007) Section II.3 

   

   

   

4.8 Document Control: Yes No Comments 

4.8.1 Are all logbooks, notebooks, forms, or other laboratory documents 
legible, accurate, and complete (list)? 

 
 

 
 

 

Document Title Description/Comments 

 Lab/Cor Portland Login Sheet  Sample Login documentation. 

Job Status Form  Used to track/document sample progress. 

  

  

Additional comments  
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5.0 PHASE CONTRAST MICROSCOPY (PCM) Yes No Comments 

5.1 Is the PCM area adequate, clean, and orderly?    

5.2 Are steps taken to prevent the cross-contamination of equipment, supplies, 
and reagents? 

 
 

 
 

  

Personnel Interviewed 

Name Title Experience 

 Laura Martinez PCM Analyst 6 months 

   

5.3 Methods and Libby-Specific Guidance Documents Yes No Comments 

5.3.1 Are the applicable guidance documents available for reference:  
 

5.3.1.1 NIOSH Method 7400 (Issue 2), 1994? 

 
 

 

 
 

 

 

5.3.2 Laboratory Modification LB-000015: 
 
5.3.2.1 Overload rejection criteria of > 25%? 

 
5.3.2.2 If samples are visibly overloaded or contain lose debris, is an 

indirect preparation performed? 
 

5.3.2.3 Is the observance of non-countable long fibers noted? 

 
 

NA 
 
 

NA 
 

NA 

 
 

NA 
 
 

NA 
 

NA 

 
 
The PCM analyst has been 
made aware of the 
requirements. 

5.4 Equipment    

5.4.1 Are the microscopes used to analyze samples equipped with the 
following: 

 
5.4.1.1 Positive phase contrast, with green or blue filter? 

 
5.4.1.2 Adjustable field iris? 

 
5.4.1.3 Eyepiece (8 to 10X)? 

 
5.4.1.4 Phase magnification (40 to 45X)?  

 
5.4.1.5 Walton-Beckett Graticule? 

 
5.4.1.6 Stage micrometer with 0.01 mm subdivisions? 

 
 
 

 
 

 
 

 
 

 
 

 
 

 

 
 
 

 
 

 
 

 
 

 
 

 
 

 

 

5.4.2 Are microscope and phase ring alignment checks conducted daily?    

5.4.3 Are resolution checks performed weekly using an HSE/NPL slide?   Performed bi-annually. 

5.4.4 Are maintenance and calibration activities recorded in microscope-
specific logbooks? 

 
 

 
 

 

5.5 Sample Preparation    

5.5.1 Are filters prepared as described in the applicable method(s)?    

Additional comments: 
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5.0 PHASE CONTRAST MICROSCOPY (PCM) Yes No Comments 

5.6 Sample Analysis    

5.6.1 Are the appropriate counting rules used (A or B)?    

5.6.2 How are the fields and fibers tracked and recorded? --- --- A calibrated counter is used. 

5.7 Quality Control    

5.7.1 Is each analyst provided a minimum of one reference slide per work 
day? 

 
 

 
 

Refer to Finding No. 5 of the 
Summary On-site Audit Report. 

5.7.2 Are recounts analyzed at a frequency of 1 per 10 samples analyzed? 
 

5.7.2.1 Are recounts performed by the same analysts on the same 
microscope? 

 
 
 

 

 
 
 

 

Refer to Finding No. 6 of the 
Summary On-site Audit Report. 

5.8 Standard Operating Procedures (SOPs)    

5.8.1 Do laboratory personnel have access to current project-specific SOPs, 
laboratory modifications, and other pertinent guidance documents?  

 
 

 
 

Binders of documents from 
CDM are available. 

5.8.2 Are the applicable laboratory SOPs available and followed by laboratory 
personnel (list)? 

 
 

 
 

Refer to Finding Nos. 5 & 6 of 
the Summary On-site Audit 
Report. 

Document Title Control No. Description 

 Quality Assurance Manual Version 5 (September 14, 2007) Section II.C 

   

   

5.9 Document Control Yes No Comments 

5.9.1 Are all logbooks, notebooks, forms, or other laboratory documents 
legible, accurate, and complete (list)? 

 
 

 
 

Refer to Finding Nos. 5 & 6 of 
the Summary On-site Audit 
Report. 

Document Title Description/Comments 

PCM Calibration and Olympus Scope 
Alignment  

 
Documentation of daily, monthly and bi-annual scope alignments. 

Fiber Counting Data Sheet  Documentation of replicate analyses. 

Phase Contrast Microscopy QC   Documentation of reference slide results. 

    

Additional comments: 
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

6.1 Are the grid preparation areas adequate, clean, and orderly?    

6.2 Are bulk samples prepared in an area separate from that used to prepare 
air and dust samples? 

 
 

 
 

 

6.3 Are steps taken to prevent the cross-contamination of equipment, supplies, 
and reagents? 

 
 

 
 

Refer to Finding No. 5 of the 
Summary On-site Audit Report. 

Personnel Interviewed 

Name Title Experience 

 Jordan Shipley Sample Preparation Technician  1 year  

   

   

6.4 Equipment Yes No Comments 

6.4.1 Drying oven & muffle furnace: 
 

6.4.1.1 Checked routinely and recorded in a permanent logbook?  

 
 

 

 
 

 

 
Refer to Finding No.10 of the 
Summary On-site Audit Report. 

6.4.2 Analytical balances: 
 
6.4.2.1 Located away from drafts and areas subjected to rapid temperature 

changes? 
 

6.4.2.2 Checked routinely and recorded in a permanent logbook? 
 

6.4.2.3 Calibrated within the last 12 months by a certified technician? 

 
 
 

 
 

 
 

 

 
 
 

 
 

 
 

 

  
 
 
 
 
 
Refer to Finding No. 7 of the 
Summary On-site Audit Report. 

6.4.3 Plasma Asher: 
 

6.4.3.1 Calibrated on a routine basis? 
 

6.4.3.2 Checked routinely and recorded in a permanent logbook? 

 
 

 
 

 

 
 

 
 

 

 
 
Refer to Finding No. 8 of the 
Summary On-site Audit Report.  

6.4.4 Sputter Coater (Vacuum evaporator): 
 

6.4.4.1 Calibrated on a routine basis? 
 

6.4.4.2 Checked routinely and recorded in a permanent logbook? 

 
 

 
 

 

 
 

 
 

 

  

6.4.5 Ventilation Hoods: 
 

6.4.5.1 Checked routinely and recorded in a permanent logbook? 

 
 

 

 
 

 

 

Additional comments:  
 
 
 
 
 
 
 
 
 
 

2019-10302008-5



LIBBY SITE-AND LIBBY ACTION PLAN-SPECIFIC ASBESTOS LABORATORY ON-SITE AUDIT CHECKLIST 
 

USEPA  Date(s) of On-site:  August 6-7, 2008            
 

LabCor Asbestos On-site Audit Checklist_fnl.doc                                        7 of 31                                                    QATS Form 70-050F075R00, 04-17-2008 

6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

6.5 Preparation of Air Filters    

6.5.1 What method(s) does the laboratory use to prepare air samples for TEM 
analysis: 

 
6.5.1.1 40 CFR, Chapter 1, Part 763, Subpart E (AHERA)?  

 
6.5.1.2 ISO 10312:1195 E - Determination of Asbestos Fibers? 

 
 
 

 
 

 

 
 
 

 
 

 

 

6.5.2 LB000053 – Is indirect preparation performed on air samples which are 
visibly overloaded or contain loose debris? 

 
 

 
 

  

6.5.3 Are filters collapsed (cleared) by the “hot block” or a similar technique 
(describe technique)? 

 
 

 
 

  

6.5.4 Is plasma etching performed on collapsed filters? 
 

6.5.4.1 Is a 10% layer of the collapsed surface removed during etching? 

 
 

 

 
 

 

  

6.5.5 Once the filters have been collapsed, are samples transferred to a 
vacuum evaporator for application of a 1 to 5 mm section of graphite 
rod? 

 
 

 

 
 

 

 

6.5.6 Are excised filter sections placed, carbon side down, on the 
appropriately labeled grid, and cleared using a Jaffe Washer or an 
equivalent technique (describe)?  

 
 

 

 
 

 

  

6.5.7 Are samples checked for remaining filter residue after clearing? 
 

6.5.7.1 If residue remains, is condensation washing or an equivalent 
technique used (describe technique)? 

 
 
 

 

 
 
 

 

  

Additional comments:  
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

6.6 Dust Sample Preparation    

6.6.1 What method(s) does the laboratory use to prepare dust samples for 
TEM analysis: 

 
6.6.1.1 ASTM D 5755-03 - Microvacuum Sampling and Indirect Analysis of 

Dust by TEM?   

 
 
 
 

 

 
 
 
 

 

 

6.7 Libby-Specific Indirect Sample Preparation without Ashing    

6.7.1 Are the applicable Libby guidance documents available for reference:  
 

6.7.1.1 SOP EPA-Libby-08 (Rev. 0) - Indirect Preparation of Air and Dust 
Samples for TEM Analysis?  

 
 
 

 

 
 
 

 

 
 
Refer to Additional comments 
below. 

6.7.2 LB000053 – Is indirect preparation without ashing performed on non-
investigative samples with the applicable sample prefix codes? 

 
NA 

 
NA 

  

6.7.3 Sample filtration: 
 

6.7.3.1 Are air cassettes examined for loose material? 
 

6.7.3.1.1 If loose material or uneven loading is not evident, is a portion of 
the air samples retained? 

 
6.7.3.1.2 If loose material is evident, is it filtered along with the air filter? 

 
6.7.3.2 Are air filters, loose material, and dust rinsed into a beaker and 

brought to a final volume of 100 ml with particle-free water?  
 

6.7.3.2.1 Adjusted to a pH of 3-4 with a 10% solution of glacial acetic 
acid? 

 
6.7.3.2.2 Sonicated for 3 minutes and allowed to settle for 2 minutes prior 

to filtering? 
 

6.7.3.3 Are the appropriate aliquots of filtrate passed through a disposable 
25 mm filter assembly with a 0.2 µm MCE filter with a 5.0 µm MCE 
support pad? 

 
6.7.3.3.1 Are three secondary filters prepared using 50 ml, 25 ml and 10 

ml, with greater or lesser volumes acceptable for overloaded air 
samples? 

 
 

NA 
 
 

NA 
 

NA 
 
 

NA 
 
 

NA 
 
 

NA 
 
 
 

NA 
 
 
 

NA 

 
 

NA 
 
 

NA 
 

NA 
 
 

NA 
 
 

NA 
 
 

NA 
 
 
 

NA 
 
 
 

NA 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Refer to Finding No. 9 of the 
Summary On-site Audit Report. 

6.7.4 Are serial dilutions performed as necessary? NA NA  

6.7.5 Are TEM grids prepared as described in Section 6.5 of this checklist?    

Additional comments:   
 
Because the laboratory is not currently receiving samples from Libby operable units these requirements are not verifiable; 
however, the audit team did evaluate the laboratory’s capability to perform the specified procedures. 
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

6.8 Libby-Specific Indirect Sample Preparation with Ashing    

6.8.1 Are the applicable Libby guidance documents available for reference:  
 

6.8.1.1 SOP EPA-Libby-08 (Rev. 0) - Indirect Preparation of Air and Dust 
Samples for TEM Analysis?  

 
6.8.1.2 LB000053 – Is indirect preparation with ashing performed on 

investigative samples with the applicable sample prefix codes?  

 
 
 

 
 
 

 

 
 
 

 
 
 

 

 
 
 
Refer to Additional comments 
below. 

6.8.2 Initial filtration: 
 

6.8.2.1 Are air cassettes examined for loose material? 
 

6.8.2.1.1 If loose material or uneven loading is not evident, is a portion of 
the air samples retained? 

 
6.8.2.1.2 If loose material is evident, is it filtered and ashed along with the 

air filter? 

 
 

NA 
 
 

NA 
 
 

NA 

 
 

NA 
 
 

NA 
 
 

NA 

  

6.8.3 Ashing: 
 

6.8.3.1 Are filters covered with aluminum foil and placed in a plasma 
asher? 

 
6.8.3.1.1 Is the plasma asher operated at minimum power? 

 
6.8.3.1.2 Is 100% ashing confirmed by visual observation? 

 
 
 

NA 
 

NA 
 

NA 

 
 
 

NA 
 

NA 
 

NA 

  

6.8.4 Final filtration: 
 

6.8.4.1 Is ash residue rinsed into a beaker and brought to a final volume of 
100 ml with particle-free water?  

 
6.8.4.1.1 Adjusted to a pH of 3-4 with a 10% solution of glacial acetic 

acid? 
 

6.8.4.1.2 Sonicated for 3 minutes and allowed to settle for 2 minutes prior 
to filtering? 

 
6.8.4.2 Are the appropriate aliquots of filtrate passed through a disposable 

25 mm filter assembly with a 0.2 µm MCE filter with a 5.0 µm MCE 
support pad?  

 
6.8.4.3 Are three secondary filters prepared using 50 mL, 25 mL and 10 

mL, with greater or lesser volumes acceptable for overloaded air 
samples?  

 
 
 

NA 
 
 

NA 
 
 

NA 
 
 
 

NA 
 
 
 

NA 

 
 
 

NA 
 
 

NA 
 
 

NA 
 
 
 

NA 
 
 
 

NA 

  
 
 
 
 
 
 
 
 
 
 
 
 
Refer to Finding No. 9 of the 
Summary On-site Audit Report. 

6.8.5 Are serial dilutions performed as necessary? NA NA  

6.8.6 Are TEM grids prepared as described in Section 6.5 of this checklist?    

 Additional comments:   
 
Because the laboratory is not currently receiving samples from Libby operable units these requirements are not verifiable; 
however, the audit team did evaluate the laboratory’s capability to perform the specified procedures. 
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

6.9 Water Sample Preparation    

6.9.1 What method(s) does the laboratory use to prepare water samples for 
TEM analysis: 

 
6.9.1.1 EPA Method 100.2 - Determination of Asbestos Structures Over 10 

µm in Length in Drinking Water?  

  
 

 
 

 

  
 

 
 

 

  

6.9.2 Are samples received and filtered by the laboratory within 48 hours of 
collection? 

 
6.9.2.1 If not, are they stored in a refrigerator until filtered? 

  
 

 
 

  
 

 
 

  

6.9.3 Is the sample hand-agitated and sonicated at low power for 15 minutes, 
and hand-agitated again before aliquots are removed? 

  
 

  
 

 
 

6.9.4 Are the appropriate aliquots of the original sample poured though a 25 
mm or 47 mm MCE filter (0.22 µm or smaller pore size) with an MCE 
filter (5 µm pore size) backing pad? 

 
Note: No less than 1 mL must be used as an aliquot. 

  
 

 
 

 

  
 

 
 

 

 

6.9.5 Are TEM grids prepared as described in Section 6.5 of this checklist?      

6.10 OU3 Tree Bark Sample Preparation    

6.10.1 Are the applicable Libby guidance documents available for reference: 
 

6.10.1.1 SOP Tree-Libby-OU3 (Rev. 1) – Sampling and Analysis of Tree 
Bark for Asbestos? 

 
 
 

  

 
 
 

  

 
 

6.10.2 Drying and Ashing: 
 

6.10.2.1 Are the diameter and thickness of the tree bark samples measured 
and recorded to an accuracy of ± 2mm? 

 
6.10.2.2 Is the entire tree bark sample weighed and placed in an oven for 

drying? 
 

6.10.2.2.1 Dried at 80º F until the weight stabilizes, a minimum of 6 hours, 
and weighed?  

 
6.10.2.3 Is the bark sample then covered and placed in a muffle furnace at 

450 º F for 18 hours, or until all organic matter has been removed, 
and weighed? 

 
6.10.2.3.1 Is the furnace ramped from 0º F to 450º F? 

  
 
 

NA 
 
 

NA 
 
 

NA 
 
 
 

NA 
 

NA 

  
 
 

NA 
 
 

NA 
 
 

NA 
 
 
 

NA 
 

NA 

 
 
 
Refer to Additional comments 
below. 
 
 
 
 
 
 
 
 

 Additional comments:   
 
Because the laboratory is not currently receiving samples from Libby operable units these requirements are not verifiable, 
however, the audit team did evaluate the laboratory’s capability to perform the specified procedures. 
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

6.10  OU3 Tree Bark Sample Preparation    

6.10.3 Acid Treatment: 
 

6.10.3.1 After adding approximately 1-2 ml of DI water, is 10-20 ml of 
concentrated HCl added until no further reaction is visible (approx. 
3-5 minutes)? 

 
6.10.3.2 Are samples diluted, transferred to a 100 ml container (with lid) and 

brought to a final volume of 100 ml with fiber-free DI water? 
 

6.10.3.3 Capped, inverted 5-6 times, and sonicated for 2 minutes in 
preparation for filtering? 

 
 
 
 

 NA 
 
 

NA 
 
 

NA 

 
 
 
 

 NA 
 
 

NA 
 
 

NA 

    

6.10.4 Filtration: 
 

6.10.4.1 Are 5-20 mLs of solution transferred to a second container and 
brought to a volume of 100 ml with fiber-free DI water? 

 
6.10.4.2 Are dilutions agitated (inverted 5-6 times) and filtered through a 47 

mm MCE filter (0.45 µm pore size)? 
 

6.10.4.2.1 Are additional dilutions prepared if the loading on the filter 
appears either too heavy (> 20%) or too light? 

   
 
 

NA 
 
 

NA 
 
 

NA  

   
 
 

NA 
 
 

NA 
 
 

NA  

 

6.10.5 Are TEM grids prepared as described in Section 6.5 of this checklist?      

6.11 OU3 Duff Sample Preparation    

6.11.1 Are the applicable Libby guidance documents available for reference:  
  

6.11.1.1 SOP Duff-Libby-OU3 (Rev. 0) – Sampling and Analysis of Duff for 
Asbestos? 

 
 
 

  

 
 
 

  

 
 

6.11.2 Drying and Ashing: 
 

6.11.2.1 Are the appropriate number of aluminum trays weighed and tared? 
 

6.11.2.1.1 For tracking purposes, is each tray marked with a unique 
number? 

 
6.11.2.2 Are trays filled to approximately ¾ and dried at 60º F until the 

weight stabilizes, a minimum of 10 hours, and weighed? 
 
6.11.2.3 Are dried duff samples transferred to covered pans and placed in a 

muffle furnace at 450º F for 18 hours, or until all organic matter has 
been removed, and weighed? 

 
6.11.2.4 Are ashed samples transferred to Zip-lock bags and homogenized? 

 
6.11.2.4.1 If an individual sample was split between multiple trays, was it 

combined into one Zip-lock bag? 

  
 

NA 
 
 

NA 
 
 

NA 
 
 
 

NA 
 

NA 
 
 

NA 

  
 

NA 
 
 

NA 
 
 

NA 
 
 
 

NA 
 

NA 
 
 

NA 

 
 
Refer to Additional comments 
below. 
 
 
 
 
 
 
 
 
Neither the drying oven nor the 
muffler furnace is large enough 
to accommodate duff samples. 

 Additional comments:   
 
Because the laboratory is not currently receiving samples from Libby operable units these requirements are not verifiable, 
however, the audit team did evaluate the laboratory’s capability to perform the specified procedures. 
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

  6.11 OU3 Duff Sample Preparation    

6.11.3 Acid Treatment: 
 

6.11.3.1 After adding approximately 1-2 ml of DI water to 0.25 grams 
(measured to ± 0.01 g) of ashed sample, is 10-20 ml of 
concentrated HCl added until no further reaction is visible (approx. 
3-5 minutes)? 

 
6.11.3.2 Are samples diluted, transferred to a 100 ml container (with lid) and 

brought to a final volume of 100 ml with fiber-free DI water? 
 

6.11.3.3 Capped, inverted 5-6 times, and sonicated for 2 minutes in 
preparation for filtering? 

  
 
 
 
 

NA 
 
 

NA 
 
 

NA 

  
 
 
 
 

NA 
 
 

NA 
 
 

NA 

  

6.11.4 Filtration: 
 

6.11.4.1 Are 0.1 to 1.0 ml of solution transferred to a second container and 
brought to a volume of 100 ml with fiber-free DI water? 

 
6.11.4.2 Are dilutions agitated (inverted 5-6 times) and filtered through a 47 

mm MCE filter (0.45 µm pore size)? 
 

6.11.4.2.1 Are additional dilutions prepared if the loading on the filter 
appears either too heavy (> 20%) or too light? 

 
 
 

NA 
 
 

NA 
 
 

NA  

 
 
 

NA 
 
 

NA 
 
 

NA  

    

6.11.5 Are TEM grids prepared as described in Section 6.5 of this checklist?      

6.12 Dustfall Sample Preparation    

6.12.1 Are the applicable Libby guidance documents available for reference:  
  

6.12.1.1 SOP SRC-Libby-07 Analysis of Asbestos in Dustfall Samples by 
TEM? 

 
 
 

  

 
 
 

  

 
 
Refer to Additional comments 
below. 

6.12.2 Sample Filtration: 
 

6.12.2.1 Is the solution from the collection cylinder poured into a clean 500 
ml graduated cylinder and brought to a final volume of 500 ml with 
fiber-free DI water? 

 
6.12.2.2 Is 250 ml of the 500 ml solution filtered through a 25 mm or 37 mm 

MCE filter (0.45 µm pore size or smaller)? 
 

6.12.2.2.1 Is a second filter prepared using a lesser volume if the dust 
loading on the secondary filter is too heavy? 

 
 

 
 

NA 
 
 

NA 
 
 

NA 

 
 

 
 

NA 
 
 

NA 
 
 

NA 

  

6.12.3 Are TEM grids prepared as described in Section 6.5 of this checklist?    

 Additional comments:   
 
Because the laboratory is not currently receiving samples from Libby operable units these requirements are not verifiable; 
however, the audit team did evaluate the laboratory’s capability to perform the specified procedures. 
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6.0 TRANSMISSION ELECTRON MICROSCOPY (TEM) GRID 
PREPARATION 

Yes No Comments 

6.13 Grid Preparation/filtrate Storage    

6.13.1 For indirect preparations, are remaining filtrate filtered onto the 
appropriate filter(s) to be archived? 

 
 

 
 

  

6.13.2 Are all remaining filters and filter portions labeled prior to archiving?    

6.13.3 Are grid preparations stored in a dust free environment, and in a manner 
which will allow them to be easily located for analysis? 

 
 

 
 

  

6.14 Quality Control Samples    

6.14.1 LB-000029b - Are quality control samples prepared at the described 
frequency: 

 
6.14.1.1 Laboratory blanks (LB) prepared at a frequency of 4%?  

 
6.14.1.2 Re-preparations prepared at a frequency of 1%?  

 
6.14.1.2.1 Are re-preparation samples selected as described? 

 
 
 

 
 

 
 

 

 
 
 

 
 

 
 

 

  
 
 
 

 

6.15 Standard Operating Procedures (SOPs)    

6.15.1 Do laboratory personnel have access to current project-specific SOPs, 
laboratory modifications, and other pertinent guidance documents?  

 
 

 
 

 

6.15.2 Are the applicable laboratory SOPs available and followed by laboratory 
personnel (list)? 

 
 

 
 

  

Document Title Control No. Description 

 Quality Assurance Manual Version 5 (September 14, 2007) Various sections 

      

   

   

6.16 Document Control Yes No Comments 

6.16.1 Are all logbooks, notebooks, forms, or other laboratory documents 
legible, accurate, and complete (list)? 

 
 

 
 

 

Document Title Description/Comments 

    

    

    

    

Additional comments:    
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7.0 TEM ANALYSIS Yes No Comments 

7.1 Are TEM areas adequate, clean, and orderly?    

7.2 Are steps taken to prevent the cross-contamination of equipment, supplies, 
and reagents? 

 
 

 
 

 

 Personnel Interviewed 

Name Title Experience 

Lora Martinez  TEM Analyst 6 months  

Kate March Senior TEM Analyst 12 years (refer to Additional 
comments below) 

7.3 Methods and Libby-Specific Guidance Documents Yes No Comments 

7.3.1 What method(s) does the laboratory use to analyze samples TEM: 
 

7.3.1.1 40 CFR, Chapter 1, Part 763, Subpart E (AHERA)?  
 

7.3.1.2 ISO 10312:1995 E - Determination of Asbestos Fibers? 
 

7.3.1.3 ASTM D 5755-03 - Microvacuum Sampling and Indirect Analysis of 
Dust by TEM?   

 
7.3.1.4 EPA Method 100.2 - Determination of Asbestos Structures Over 10 

µm in Length in Drinking Water?  
 

7.3.1.5 EPA 600/R-93/116 - Method for the Determination of Asbestos in 
Bulk Building Materials? 

 
 

 
 

 
 
 

 
 
 

 
 
 

 

 
 

 
 

 
 
 

 
 
 

 
 
 

 

 

7.3.2 Are the applicable Libby guidance documents available for reference:  
 
7.3.2.1 SOP Tree-Libby-OU3 (Rev. 1) – Sampling and Analysis of Tree 

Bark for Asbestos? 
 
7.3.2.2 SOP Duff-Libby-OU3 (Rev. 0) – Sampling and Analysis of Duff for 

Asbestos? 
 

7.3.2.3 SOP SRC-Libby-07 Analysis of Asbestos in Dustfall Samples by 
TEM? 

  
 
 

 
 
 

 
 
 

 

  
 
 

 
 
 

 
 
 

 

 

Additional comments:   
 
Kate March is the Quality Control Officer, but works out of the Seattle office. 
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7.0 TEM ANALYSIS Yes No Comments 

7.4 TEM Instrumentation    

7.4.1 Does TEM instrumentation meet the following requirements: 
 

7.4.1.1 Capable of being operated at between 80 and 120 kV? 
 

7.4.1.2 Electron diffraction (ED) and energy dispersive X-ray (EDX) 
capabilities? 

 
7.4.1.3 Fluorescent screen with an inscribed or overlaid calibrated scale?  

 
 

 
 
 

 
 

 

 
 

 
 
 

 
 

 

  
 
Operated at 100 kV. 

7.4.2 Are the instruments equipped with thin film or beryllium windows (list 
below if necessary)? 

 
--- 

 
--- 

  
Both instruments have thin film. 

7.4.3 Are all routine and non-routine maintenance activities recorded in 
instrument-specific logbooks? 

 
 

 
 

 

Instrument No. Make Model Capabilities 

Phil Phillips CM-12 STEM (See Additional comments below) 

 7472602 Hitachi  H7000/H-7110 SEM  STEM 

    

 

7.5 Instrument Calibration Yes No Comments 

7.5.1 Is the TEM screen magnification calibrated monthly, or after service, 
using a grating replica?  

 
 

 
 

 

7.5.2 Is the ED camera constant calibrated weekly?   
Refer to Finding No. 12 of the 
Summary On-site Audit Report. 

7.5.3 Is the diameter of the cross-over (spot diameter) calibrated every three 
months? 

 
 

 
 

 

7.5.4 Is the low beam dose verified every three months?   
Refer to Finding No. 12 of the 
Summary On-site Audit Report. 

7.5.5 EDX Analyzer: 
 

7.5.5.1 Are Cu and K keV’s checked daily?  
 

7.5.5.2 Is detector resolution checked twice a year? 
 

7.5.5.3 Is Na sensitivity checked every three months? 
 

7.5.5.4 Is chrysotile fibril sensitivity checked every three months? 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 

  

7.5.6 Are instrument calibration records maintained in instrument-specific 
logbooks? 

 
 

 
 

Refer to Finding No. 12 of the 
Summary On-site Audit Report. 

Additional comments:   
 
This is a new instrument and was not on-line at the time of the audit. 
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7.0 TEM ANALYSIS Yes No Comments 

7.6 Reference Materials    

7.6.1 Does the laboratory maintain a library of reference materials on all 
asbestos and other fiber types?  

 
 

 
 

 

7.6.2 Are instrument-specific reference spectra collected during the mentoring 
program available for the classification of particles observed in Libby 
field samples: 

 
7.6.2.1 USGS Glass BIR-1G (freezer milled)? 
 
7.6.2.2 Libby Amphibole? 

 
 
 
 

 
 

 

 
 
 
 

 
 

 

 
 

7.7 Grid Acceptance/Rejection Criteria    

7.7.1 Grid preparation rejection criteria: 
 
7.7.1.1 The replica is too dark due to poor dissolution? 

 
7.7.1.2 Replica is doubled or folded? 

 
7.7.1.3 LB-000016a (AHERA) and LB-000031a (ISO) rejection criteria: 
 

7.7.1.3.1 Replica has > 25% obscuration rejected? 
 

7.7.1.3.2 Replica has < 50 intact grid openings? 

 
 

 
 

 
 
 
 

NA 
 

NA 

 
 

 
 

 
 
 
 

NA 
 

NA 

 
 
 
 
 
 
These requirements were 
discussed with the TEM analyst, 
and the modification is available 
in the provided CDM binders. 

7.8 AHERA    

7.8.1 Are structures identified accordingly: 
 

7.8.1.1 Structures designated Fibers (F), Bundles (B), Clusters (C) or 
Matrices (M)? 

 
7.8.1.2 Identification of asbestos structures by Electron Diffraction (ED)? 
 

7.8.1.2.1 How often are ED patterns captured and recorded? 
 

7.8.1.3 Identification of asbestos structures by Energy Dispersive X-ray 
Analysis (EDXA)? 

 
7.8.1.3.1 How often is EDXA analysis performed and recorded?  

 
7.8.1.4 Are chrysotile structures identified by either ED pattern or EDXA? 

 
7.8.1.5 Are amphibole structures identified by both ED pattern and EDXA? 

 
 
 

 
 

 
 

--- 
 
 

 
 

--- 
 

 
 

 

 
 
 

 
 

 
 

--- 
 
 

 
 

--- 
 

 
 

 

  
 
 
 
 
 
 
As specified in AHERA. 
 
 
 
 
As specified in AHERA. 

Additional comments: 
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7.0 TEM ANALYSIS Yes No Comments 

7.8  AHERA    

7.8.2 Counting/stopping rules:  
 

7.8.2.1 Are enough grid openings (GOs) counted to meet the analytical 
sensitivity required? 

 
 
 

 

 
 
 

 

 

7.8.3 Is approximately half of the pre-determined filter area analyzed on one 
grid preparation and the remaining half on a second grid preparation? 

 
 

 
 

 

7.8.4 LB-000016a- Structure counting & recording modifications: 
 

7.8.4.1 Are non-asbestos material (NAM) structures being recorded? 
 
7.8.4.2 Is “ND” used to document when no structures are detected in a grid 

opening? 
 

7.8.4.3 Samples classified as investigative or non-investigative per 
LB-000053: 

 
7.8.4.3.1 Aspect ratio of 3:1 applied for investigative samples? 

 
7.8.4.3.2 Aspect ratio of 5:1 applied for non-investigative samples? 

 
7.8.4.4 How are the overall dimensions of CD and MD structures 

measured? 
 

7.8.4.4.1 Is the length of only the longest protruding fiber recorded for 
dispersed clusters and matrices? 

 
7.8.4.5 Are non-countable structures recorded, but identified as non-

countable and excluded from density and concentration results? 
 

7.8.4.6 Is the entire length of a fiber recorded for structures originating in 
one grid opening and extending into an adjacent grid opening? 

 
 

NA 
 
 

NA 
 
 

NA 
 

NA 
 

NA 
 
 

NA 
 
 

NA 
 
 

NA 
 
 

NA 

 
 

NA 
 
 

NA 
 
 

NA 
 

NA 
 

NA 
 
 

NA 
 
 

NA 
 
 

NA 
 
 

NA 

These requirements were 
discussed with the TEM 
analyst, and the modification is 
available in the provided CDM 
binders. 

7.9 ISO 10312:1995    

7.9.1 Are structures identified accordingly:  
 

7.9.1.1 Are primary and secondary structures counted and recorded as 
described in ISO 10312, Annex C?  

 
7.9.1.2 Is fiber identification performed as described in ISO 10312, 

Annex D?  

 
 
 

 
 
 

 

 
 
 

 
 
 

 

 

7.9.2 Are at least two grid specimens prepared from each filter to perform 
structure counts? 

 
 

 
 

  

Additional comments:   
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7.0 TEM ANALYSIS Yes No Comments 

   7.9  ISO 10312:1995    

7.9.3 LB-000031a - Structure counting & recording modifications: 
 

7.9.3.1 Are non-asbestos material (NAM) structures being recorded? 
 
7.9.3.2 Samples classified as investigative or non-investigative per 

LB-000053: 
 

7.9.3.2.1 Is an aspect ratio of 3:1 applied for investigative samples? 
 

7.9.3.2.2 Is an aspect ratio of 5:1 applied for non-investigative samples? 
 

7.9.3.3 Are structures that intersect non-countable grid bars (top and left) 
recorded, but identified as non-countable and excluded from density 
and concentration results? 

 
7.9.3.4 Is the entire length of the structure recorded if a structure originates 

in one grid opening and extends into an adjacent grid opening, 
provided it does not intersect a non-counting grid bar? 

 
7.9.3.5 Is the observed length recorded for a structure which intersects both 

counting and non-counting grid bars? 

 
 

NA 
 
 
 
 

NA 
 

NA 
 
 
 

NA 
 
 
 

NA 
 
 

NA 

 
 

NA 
 
 
 
 

NA 
 

NA 
 
 
 

NA 
 
 
 

NA 
 
 

NA 

These requirements were 
discussed with the TEM analyst, 
and the modification is available 
in the provided CDM binders. 

7.10 OU3 Tree Bark and Duff Sample Analysis    

7.10.1 Are these samples analyzed according to ISO 10312:1995 E?  NA  NA  

7.10.2 Are counting rules for investigative samples applied?  NA  NA  

7.10.3 Is chrysotile (if observed) recorded?  NA  NA  

7.11 Other Laboratory Modifications    

7.11.1 LB000030 – ISO 10312, ASTM 5755 and EPA 100.2: 
 

7.11.1.1 Are detailed sketches of all asbestos structures observed, up to a 
maximum of 50 structures/samples, included? 

 
 
 

NA 

 
 
 

NA 

The requirement was discussed 
with the TEM analyst, and the 
modification is available in the 
provided CDM binders. 

7.11.2 LB-000084 - Abundant Chrysotile Modification: 
 

7.11.2.1 Is the chrysotile count terminated at the end of the grid opening in 
which the 50

th
 chrysotile structure is counted, with subsequent grid 

openings recorded with an “*” at the end of the grid opening (e.g., 
B1-1*)? 

 
 
 
 
 

NA 

 
 
 
 
 

NA 

 
 
The requirement was discussed 
with the TEM analyst, and the 
modification is available in the 
provided CDM binders.  

Additional comments:  
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7.0 TEM ANALYSIS Yes No Comments 

    7.11  Other Laboratory Modifications    

7.11.3 LB000066c – AHERA, ISO 10312 and ASTM 5755: 
 

7.11.3.1 Are all NAM particles referred to as “close calls” recorded? 
 

7.11.3.2 Is the structure comment field used to record all probable mineral 
classifications (AT, AC, AM, AN, CR, TR, PY, WRTA, or UN)? 

 
7.11.3.3 Is the structure comment field used to record NaK, NaX, XK, or XX?  

 
7.11.3.4 Are EDS spectra recorded at the correct frequency: 

 
7.11.3.4.1 For each LA and each “close call” particle, up to a maximum of 5 

LA and 5 “close call’ particles per sample?  
 

7.11.3.5 Are Photomicrograph images recorded at the correct frequency: 
 

7.11.3.5.1 For each particle for which an EDS spectrum is collected and its 
structure?  

 
 

NA 
 
 

NA 
 

NA 
 
 
 
 

NA 
 
 
 
 

NA 

 
 

NA 
 
 

NA 
 

NA 
 
 
 
 

NA 
 
 
 
 

NA 

These requirements were 
discussed with the TEM analyst, 
and the modification is available 
in the provided CDM binders.  

7.11.4 LB-000077 - Stopping rule for ABS indoor air & dust field blanks (prefixes 
“EX” and “IN”): 

 
7.11.4.1 Are a maximum of 30 grid openings analyzed? 

 
 
 

NA 

 
 
 

NA 

The requirement was discussed 
with the TEM analyst, and the 
modification is available in the 
provided CDM binders. 

7.11.5 LB-000078 & LB-000079 - Stopping rule for ABS outdoor air field blanks 
(prefix “EX”) and ABS indoor air samples (prefix “IN”), respectively: 

 
7.11.5.1 If the number of grid openings needed to achieve the required 

analytical sensitivity is less than or equal to 100, are they analyzed 
unless 50 or more LA structures are observed? 

 
7.11.5.2 If more than 50 LA structures are observed, is the analysis 

terminated after completing the analysis of the grid opening in which 
the 50

th
 LA structure is observed? 

 
7.11.5.3 If the number of grid openings needed to achieve the required 

analytical sensitivity exceeds 100 and fewer than 50 LA structures 
are observed after the completion of the 100 grid opening, the 
analysis can be terminated? 

 
 
 
 
 

NA 
 
 
 

NA 
 
 
 
 

NA 

 
 
 
 
 

NA 
 
 
 

NA 
 
 
 
 

NA 

These requirements were 
discussed with the TEM analyst, 
and the modification is available 
in the provided CDM binders. 

7.12 Grid Preparation Storage    

7.12.1 Are grids placed in marked grid storage boxes or other suitable 
containers and stored in a dust/fiber free environment? 

 
 

 
 

 

7.12.2 Is the location of grid preparation recorded in such a manner that they 
can be retrieved upon request in a timely manner? 

 
 

 
 

 

Additional comments:  
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7.0 TEM ANALYSIS Yes No Comments 

7.13 Quality Control    

7.13.1 LB-000029b - Are quality control samples analyzed at the frequency 
described: 

 
7.13.1.1 Recount Same (RS) - Frequency of 1%?  

 
7.13.1.2 Recount Different (RD) - Frequency of 2.5%? 

 
7.13.1.3 Verified Analysis (VA) - Frequency of 1%? 

 
7.13.1.4 Are samples for recount analyses (RS, RD and VA) selected as 

described? 
 

7.13.1.5 Is appropriate action taken for discordant recount results? 
 

7.13.1.6 Inter-laboratory (Interlab) - Frequency of 0.5%? 
 

7.13.1.6.1 How are interlab samples selected, distributed, and tracked? 
 

7.13.1.7 Laboratory blanks – Frequency 4%? 
 

7.13.1.7.1 Are a minimum of 10 grid openings read with no asbestos 
structures detected? 

 
 
 

NA 
 

NA 
 

NA 
 
 

NA 
 

NA 
 

--- 
 

--- 
 

NA 
 
 

NA 

 
 
 

NA 
 

NA 
 

NA 
 
 

NA 
 

NA 
 

--- 
 
--- 
 

NA 
 
 

NA 

These requirements were 
discussed with the TEM analyst, 
and the modification is available 
in the provided CDM binders. 
 
 
 
 
 
 
 
 
 
 
An Inter-laboratory sample list is 
generated by SRC, which is 
submitted to CDM. 

7.14 Standard Operating Procedures (SOPs)    

7.14.1 Do laboratory personnel have access to current project-specific SOPs, 
laboratory modifications, and other pertinent guidance documents?  

 
 

 
 

 

7.14.2 Are the applicable laboratory SOPs available and followed by laboratory 
personnel (list)? 

 
 

 
 

Refer to Finding No. 12 of the 
Summary On-site Audit Report. 

Document Title Control No. Description 

 Quality Assurance Manual Version 5 (September 14, 2007) Section II.3 

      

7.15 Document Control Yes No Comments 

7.15.1 Are all logbooks, notebooks, forms, or other laboratory documents 
legible, accurate, and complete (list)? 

 
 

 
 

 
 

Document Title Description/Comments 

    

  

  

Additional comments:  
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

8.1 Are PLM areas adequate, clean, and orderly?    

8.2 Are steps taken to prevent the cross-contamination of equipment, supplies, 
and reagents? 

 
 

 
 

Refer to Finding No. 14 of the 
Summary On-site Audit Report. 

Personnel Interviewed    

Name Title Experience 

 Amber Basting PLM Analyst 2 years 

      

   

   

8.3 Methods and Libby-specific Guidance Documents Yes No Comments 

8.3.1 Are the applicable guidance documents available for reference:  
 

8.3.1.1 NIOSH 9002, Issue 2 - Asbestos (Bulk) by PLM? 
 

8.3.1.2 EPA 600/R-93/116 - Method for the Determination of Asbestos in 
Bulk Building Materials? 

 
 

 
 
 

 

 
 

 
 
 

 

 
 
 
  

8.3.2 Are the applicable Libby guidance documents available for reference: 
 

8.3.2.1 SOP SRC-Libby-01 (Rev. 2) - Qualitative Estimation of Asbestos in 
Coarse Soil by Visual Examination Using Stereomicroscopy & 
PLM? 

 
8.3.2.2 SOP SRC-Libby-03 (Rev. 2) - Analysis of Asbestos Fibers in Soil by 

PLM? 

 
 
 
 

 
 
 

 

 
 
 
 

 
 
 

 

  

Additional comments: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2019-10302008-5



LIBBY SITE-AND LIBBY ACTION PLAN-SPECIFIC ASBESTOS LABORATORY ON-SITE AUDIT CHECKLIST 
 

USEPA  Date(s) of On-site:  August 6-7, 2008            
 

LabCor Asbestos On-site Audit Checklist_fnl.doc                                        22 of 31                                                    QATS Form 70-050F075R00, 04-17-2008 

8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

8.4 Stereomicroscope & PLM Instrumentation    

8.4.1 Do stereomicroscopes meet the following requirements: 
 

8.4.1.1 Magnification range of 10X to 45X? 
 
8.4.1.2 Incandescent or fluorescent light source? 

 
 

 
 

 

 
 

 
 

 

  
 

8.4.2 Are PLMs equipped with the following: 
 

8.4.2.1 A substage polarizer? 
 

8.4.2.2 A port for a wave retardation plate? 
 

8.4.2.3 A 360 degree graduated rotating stage? 
 

8.4.2.4 A compensator plate? 
 

8.4.2.5 An illuminator and adjustable diaphragm?  
 

8.4.2.6 The following lenses: 
 

8.4.2.6.1 Dispersion-staining? 
 
8.4.2.6.2 Low-magnification objective? 

 
8.4.2.6.3 High-magnification objective? 
 
8.4.2.6.4 Focusable condenser? 

 
 

 
 

 
 

 
 

 
 

 
 
 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 
 
 

 
 

 
 

 
 

 

 

8.4.3 Are instruments well-maintained, and are all routine and non-routine 
maintenance activities recorded in instrument-specific logbooks? 

 
 

 
 

  

Instrument No. Make Model Capabilities 

 260724 Olympus BH-2  Standard 

 208458 Olympus BH-2  Standard 

Two back-up  polarized light microscopes are available if needed. 

8.5 PLM Calibration Yes No Comments 

8.5.1 Is PLM alignment performed daily: 
 

8.5.1.1 Koehler illumination? 
 
8.5.1.2 Centered through substage condenser and iris diaphragm? 

 
8.5.1.3 Rotation axis centered? 

 
8.5.1.4 Analyzer and polarizer rotated to maximum extinction? 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 

 
 
Near koehler illumination. 

8.5.2 Microscope adjustments verified prior to each sample set?    

Additional comments: 
 
 
 
 

2019-10302008-5



LIBBY SITE-AND LIBBY ACTION PLAN-SPECIFIC ASBESTOS LABORATORY ON-SITE AUDIT CHECKLIST 
 

USEPA  Date(s) of On-site:  August 6-7, 2008            
 

LabCor Asbestos On-site Audit Checklist_fnl.doc                                        23 of 31                                                    QATS Form 70-050F075R00, 04-17-2008 

8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

8.6 Refractive Index Liquids    

8.6.1 What refractive index liquids are available: 
 

8.6.1.1.1 1.550? 
 

8.6.1.1.2 1.605? 
 

8.6.1.1.3 1.680? 
 

8.6.1.1.4 Other (list)? 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 

  
 
 
 
 
 
 
 
A full set of cargile is available. 

8.6.2 Are refractive index liquids checked daily for contamination?    

8.6.3 Are refractive index liquids calibrated monthly using a refractometer or 
other means (explain)? 

 
 

 
 

 
Quarterly. 

8.7 Reference Materials    

8.7.1 Does the laboratory maintain a library of asbestos reference materials:  
 

8.7.1.1 Chrysotile? 
 

8.7.1.2 Amosite? 
 

8.7.1.3 Crocidolite? 
 

8.7.1.4 Fibrous glass? 
 

8.7.1.5 Anthophylite? 
 

8.7.1.6 Tremolite? 
 

8.7.1.7 Actinolite?   

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 

8.8 NIOSH Method 9002, Issue 2 & EPA/600/R-93/116    

8.8.1 Are samples visually examined by stereomicroscope for the following: 
 

8.8.1.1 Color? 
 

8.8.1.2 Homogeneity? 
 

8.8.1.3 Texture? 
 

8.8.1.4 Friability? 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 

  

Additional comments: 
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

   8.8 NIOSH Method 9002, Issue 2 & EPA/600/R-93/116    

8.8.2 Are obvious separable layers analyzed separately?    

8.8.3 Which of the following techniques are used to prepare samples for 
analysis: 

 
8.8.3.1 Teasing with tweezers? 

 
8.8.3.2 Mortar & pestle? 

 
8.8.3.3 Acid washing? 

 
8.8.3.4 Ashing? 

 
8.8.3.5 Solvents? 

 
8.8.3.6 Other (list)?   Hot plate         

 
 
 

 
 

 
 

 
 

 
 

 
 

 

 
 
 

 
 

 
 

 
 

 
 

 
 

 

 
 
 
 
 
 
 
HCL 
 
For NOBs 
 
 
 
 

8.8.4 For non-friable, organically bound samples requiring ashing and/or acid 
reduction, are all necessary weights and tare weights measured and 
recorded? 

 
 

 

 
 

 

 

8.8.5 Are slides prepared using the appropriate refractive index liquid(s) and 
scanned for asbestos fibers using the following optical properties: 

 
8.8.5.1 Morphology? 

 
8.8.5.2 Color? 

 
8.8.5.3 Refractive indices (Beckie line)? 

 
8.8.5.4 Pleochroism? 

 
8.8.5.5 Birefringence? 

 
8.8.5.6 Extinction? 

 
8.8.5.7 Sign of elongation? 

 
8.8.5.8 Dispersion staining characteristics? 

 
 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 
 
 
 
 
 
Dispersion staining. 

Additional comments: 
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

  8.8 NIOSH Method 9002, Issue 2 & EPA/600/R-93/116    

8.8.6 Can the analyst(s) describe the optical properties of the following: 
 

8.8.6.1 Cellulose? 
 

8.8.6.2 Chrysotile? 
 

8.8.6.3 Crocidolite? 
 

8.8.6.4 Amosite? 
 

8.8.6.5 Anthophylite? 
 

8.8.6.6 Tremolite? 
 

8.8.6.7 Actinolite? 
 

8.8.6.8 Wollastonite? 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 

8.8.7 Can analysts distinguish between anthophylite, tremolite, and actinolite?    

8.8.8 Is asbestos content estimated using the appropriate refractive index 
liquid and expressed in area percent (%)? 

 
 

 
 

 

8.9 Analysis of Asbestos Fibers in Soil by PLM (SOP SRC-Libby-03) 
  

Refer to Additional comments 
below. 

8.9.1 Are all qualitative and quantitative analyses performed in general 
accordance with the techniques described in NIOSH 9002 and/or EPA 
600/R-93/116? 

 
 

 

 
 

 

 

8.9.2 Based on optical properties, are asbestos fibers classified as LA, OA or 
C?  

  
NA 

  
NA 

 

8.9.3 Qualitative analysis for Libby Amphibole: 
 
8.9.3.1 Using site-specific reference materials (0.2% and 1.0% LA by 

weight) as a visual guide, are field samples evaluated and reported 
as: 

 
8.9.3.1.1 ND (Bin A) – Asbestos not observed? 
8.9.3.1.2 Tr (Bin B1) – Asbestos observed at a level < 0.2%? 
8.9.3.1.3 < 1% (Bin B2) – Asbestos observed at a level > 0.2%, but < 

1.0%? 
8.9.3.1.4 1,2,3, etc (Bin C) – Asbestos observed at ≥ 1.0%? 

  
 
 
 
 
 

NA 
NA 

 
NA 
NA 

  
 
 
 
 
 

NA 
NA 

 
NA 
NA 

 
 
 

8.9.4 Are the appropriate number of slides analyzed to classify samples as 
ND, Tr, < 1.0% or ≥ 1.0% (3 to 5 slides)? 

  
NA 

  
NA 

 

Additional comments:   
 
The PLM analyst received training during the mentoring process, and has taken the initiative to continue her training using 
visuals provided from the Johnson Conference Libby Side Bar and through correspondence with Reservoir, the mentoring 
laboratory. 
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

   8.9  Analysis of Asbestos Fibers in Soil by PLM (SOP SRC-Libby-03)    

8.9.5 Quantitative analysis by point-count: 
 

8.9.5.1 Are samples > 1% (Bin C) estimated quantitatively using either a 
400 or 1000 Point Count (specified on the COC)?  

 
8.9.5.2 Is each non-empty point particle recorded as either NAM, LA, OA or 

C? 

  
 
 

NA 
 
 

NA 

  
 
 

NA 
 
 

NA 

 

8.9.6 Quantitative analysis by standard curve:  
 

8.9.6.1 Is mass percent estimated for LA by plotting the area percent 
against known LA standards at concentrations of 0.2, 0.5, 1.0 and 
2.0% mass percent? 

  
 
 
 

NA 

  
 
 
 

NA 

 

8.9.7 Are all visual and point count data recorded on the following work 
sheets: 

 
8.9.7.1 PLM Visual Estimation Data Recording Sheet? 
 
8.9.7.2 PLM Point Counting Data Recording Sheet? 

  
 
 

NA 
 

NA 

  
 
 

NA 
 

NA 

 
 
 

8.10 Qualitative Estimation of Asbestos in Coarse Soil by Visual 
Examination Using Stereomicroscopy & PLM (SOP SRC-Libby-01) 

  
Refer to Additional comments 
below. 

8.10.1 Is the entire sample weighed and examined by stereomicroscope by: 
 

8.10.1.1 Using multiple fields of view over the entire sample? 
 

8.10.1.2 Probing the samples by turning pieces over and breaking clumps 
where possible? 

 
8.10.1.3 Manipulating the samples using the appropriate tools? 

 
8.10.1.4 Observing homogeneity, texture, friability, color, and extent of any 

asbestos in the sample? 

  
 

NA 
 
 

NA 
 

NA 
 
 

NA 

  
 

NA 
 
 

NA 
 

NA 
 
 

NA 

 

8.10.2 Is the sample segregated into “non-asbestos” and “tentatively identified 
asbestos”? 

  
NA 

  
NA 

 

8.10.3 Are the “tentatively identified asbestos” particles confirmed by PLM as 
described in SOP SRC-Libby-03? 

  
NA 

  
NA 

 

8.10.4 If OA is observed during PLM analysis, is the type of OA recorded as 
either AMOS, ANTH, CROC or UNK? 

  
NA 

  
NA 

 

8.10.5 Are all stereomicroscopic and PLM observations recorded on the Data 
Log Sheet v6 for SOP SRC-Libby-01?  

  
NA 

  
NA 

 

Additional comments:   
 
The PLM analyst received training during the mentoring process, and has taken the initiative to continue her training using 
visuals provided from the Johnson Conference Libby Side Bar and through correspondence with Reservoir, the mentoring 
laboratory. 
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8.0 POLARIZED LIGHT MICROSCOPY (PLM) Yes No Comments 

8.11 Quality Control    

8.11.1 Are preparation blanks analyzed at a frequency of 1 per 20 samples?   
Daily slide with RI 1.550 and 
corn starch. 

8.11.2 Are quality control sample analyses performed at a frequency of 1 per 10 
samples analyzed? 

  
 

  
 

Refer to Finding No. 13 of the 
Summary On-site Audit Report. 

8.11.3 Are inter-laboratory samples performed at a frequency of 1 per 100 
samples analyzed? 

 
8.11.3.1 How are interlab samples selected, distributed, and tracked? 

 
--- 
 

--- 

 
--- 
 

--- 

 
An Inter-laboratory sample list is 
generated by SRC, which is 
submitted to CDM. 

8.12 Standard Operating Procedures (SOPs)    

8.12.1 Do laboratory personnel have access to current project-specific SOPs, 
laboratory modifications, and other pertinent guidance documents?  

 
 

 
 

  

8.12.2 Are the applicable laboratory SOPs available and followed by laboratory 
personnel (list)? 

 
 

 
 

 

Document Title Control No. Description 

 Quality Assurance Manual Version 5 (September 14, 2007) Various sections 

   

   

   

8.13 Document Control Yes No Comments 

8.13.1 Are all logbooks, notebooks, forms, or other laboratory documents 
legible, accurate, and complete (list)? 

 
  

 
 

 

Document Title Description/Comments 

    

    

  

  

Additional comments: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

2019-10302008-5



LIBBY SITE-AND LIBBY ACTION PLAN-SPECIFIC ASBESTOS LABORATORY ON-SITE AUDIT CHECKLIST 
 

USEPA  Date(s) of On-site:  August 6-7, 2008            
 

LabCor Asbestos On-site Audit Checklist_fnl.doc                                        28 of 31                                                    QATS Form 70-050F075R00, 04-17-2008 

9.0 DATA PACKAGE REVIEW AND ASSEMBLY Yes No Comments 

9.1 Data Package Assembly    

9.1.1 Are all data recorded on the appropriate work sheets: 
 

9.1.1.1 EPA-Libby-03 Gravimetric Reduction Data Sheet? 
 

9.1.1.2 NADES TEM Count Sheet? 
 

9.1.1.3 Tree Bark TEM count sheet (TEM Tree Bark.xls)? 
 

9.1.1.4 PLM Visual Estimation Data Recording Sheet? 
 

9.1.1.5 PLM Point Counting Data Recording Sheet?  
 

9.1.1.6 Data Log Sheet v6 for SOP SRC-Libby-01? 

 
 
NA 

 
NA 

 
NA 

 
NA 

 
NA 

 
NA 

 
 
NA 

 
NA 

 
NA 

 
NA 

 
NA 

 
NA 

The applicable laboratory staff 
has been made aware of the 
required project-specific work 
sheets and electronic 
deliverables. 
 

9.2 Data Package Review    

9.2.1 Do analytical data reports include the following: 
 

9.2.1.1 Narrative? 
 
9.2.1.2 Signed COCs? 

 
9.2.1.3 Analytical data summary report? 

 
9.2.1.4 Raw data for all field and QC samples: 

 
9.2.1.4.1 Preparation bench sheets? 

 
9.2.1.4.2 Count sheets? 

 
9.2.1.4.3 EDXA Spectra? 

 
9.2.1.4.4 ED pattern micrographs? 

 
9.2.1.4.5 QC results (i.e., blanks)? 

 
 

 
 

 
 

 
 
 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 
 
 

 
 

 
 

 
 

 
 

 

  

9.2.2 Are all deliverables reviewed for completeness and accuracy prior to 
being submitted: 

 
9.2.2.1 Hard copy deliverables? 
 
9.2.2.2 Electronic deliverables? 

 
 
 

 
 

 

 
 
 

 
 

 

 
 
 
Refer to Finding No. 15 of the 
Summary On-site Audit Report. 

9.2.3 Are all reviews documented?   
Refer to Finding No. 15 of the 
Summary On-site Audit Report. 

9.3 Data Storage and Archiving    

9.3.1 Are electronic files saved onto two separate media on each day of data 
acquisition? 

 
 

 
 

  

9.3.2 Are all hardcopy data stored in a secured location with limited access 
(e.g., locking file cabinet)? 

 
 

 
 

 

Additional Comments: 
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10.0 QUALITY ASSURANCE/QUALITY CONTROL Yes No Comments 

10.1 Laboratory Certifications    

10.1.1 Is the laboratory accredited for asbestos analysis under the National 
Voluntary Laboratory Accreditation Program (NVLAP)? 

 
10.1.1.1 If yes, when was the last inspection:       Expires 6/30/2008  

 
 

 
 

  

10.1.2 Is the laboratory accredited for asbestos analysis under the American 
Industrial Hygiene Association (AIHA), and does it participate in the 
National Institute for Occupational Safety and Health (NIOSH) 
Proficiency Analytical Testing (PAT) Program? 

 
10.1.2.1 If yes, when was the last inspection:     

 
 
 

 

 
 
 

 

  
 
 
Refer to Finding No. 4 of the 
Summary On-site Audit Report. 

10.1.3 Does the laboratory possess other certifications?    

Additional Certifications 

State/Agency Certification No. Expiration Date 

   

   

   

   

10.2 Libby Conflict of Interest Disclosure Policy Yes No Comments 

10.2.1 Does the laboratory abide by the following Libby Project Conflict of 
Interest disclosure policies: 

 
10.2.1.1 The laboratory cannot perform asbestos work for clients/consultants 

who (directly or indirectly) represent WR Grace and/or RJ Lee.  In 
addition, Libby and Libby Sister site samples collected by entities 
other than EPA or EPA contractors cannot be analyzed by the 
laboratory without explicit consent from EPA (via CDM)? 

 
10.2.1.2 The laboratory cannot perform asbestos work for other sites or 

clients if it will impact the capacity to perform quality and timely 
analytical work for the Libby site? 

 
 
 
 
 
 
 

 
 
 
 

 

 
 
 
 
 
 
 

 
 
 
 

 

 
 
 
 
 
 
 
 

10.2.2 Has the laboratory provided a signed acknowledgement statement of 
these policies on company letterhead? 

 
 

 
 

 
 

Additional comments:  
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10.0 QUALITY ASSURANCE/QUALITY CONTROL Yes No Comments 

10.3 Training    

10.3.1 Have all analysts undergone training on the proper usage of the 
equipment and instrumentation used in the respective areas: 

 
10.3.1.1 PCM? 

 
10.3.1.2 PLM? 

 
10.3.1.3 TEM? 

 
 
 

 
 

 
 

 

 
 
 

 
 

 
 

 

 
 
 
 
 
 
Refer to Finding No. 11 of the 
Summary On-site Audit Report. 

10.3.2 Have all analysts demonstrated proficiency through the preparation 
and/or analysis of standards or samples of known values? 

 
 

 
 

  

10.3.3 Has the laboratory successfully completed the training/ mentoring 
program prior to the analyzing Libby field samples: 

 
10.3.3.1 Has the laboratory established a reference library of LA EDXA and 

BIR-1-G spectra? 
 

10.3.3.1.1 Are the spectra instrument-specific? 
 

10.3.3.2 Are all applicable TEM analysts familiar with the following Libby-
specific materials: 

 
10.3.3.2.1 Project-specific method deviations? 

 
10.3.3.2.2 Project-specific visual aids and documents? 

 
10.3.3.2.3 Project-specific QAPP? 

 
10.3.3.2.4 Project-specific SAPs? 

 
 
 
 

 
 

 
 
 
 
 

 
 

 
 

 
 

 

 
 
 
 

 
 

 
 
 
 
 

 
 

 
 

 
 

 

 
 
 
  
 
 
  
 
 
Refer to Finding No. 3 of the 
Summary On-site Audit Report. 
 
 
 
  

10.3.4 Does the laboratory participate in weekly conference calls?    

10.3.5 Is all Libby-specific (mentoring) training recorded and maintained in 
analyst-specific files? 

 
 

 
 

Refer to Finding No. 17 of the 
Summary On-site Audit Report. 

10.4 Internal Audits    

10.4.1 Are internal audits conducted on an annual basis using an appropriate 
checklist? 

 
10.4.1.1 Are internal audit reports available for review? 

 
NA 

 
NA 

 
NA 

 
NA 

 
Refer to Additional comments 
below. 

10.4.2 Can the laboratory demonstrate the sequence of problem identification, 
corrective action, and resumption of duties? 

 
NA 

 
NA 

Refer to Additional comments 
below. 

Additional comments:   
 
Due to time constraints, the audit team was not able to evaluate these elements of the laboratory’s quality system. 
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10.0 QUALITY ASSURANCE/QUALITY CONTROL Yes No Comments 

10.5 Quality Records    

10.5.1 Are SOPs available in the applicable areas for all laboratory-specific 
procedures? 

 
 

 
 

  

10.5.2 Does the laboratory have a Quality Assurance Manual/Plan?   Refer to Finding No. 16 of the 
Summary On-site Audit Report. 

10.5.3 Are all deviations from project-specific SOPs, modifications, and 
guidance documents recorded on a Libby Asbestos Project Record of 
Modification Form to Laboratory Activities? 

 
 

NA 

 
 

NA 

 

10.6 Environmental Controls/Laboratory Monitoring    

10.6.1 Does the laboratory conduct an environmental monitoring program?    

10.6.2 Are ambient air and dust samples collected and analyzed by TEM to 
ensure laboratory cleanliness? 

 
10.6.2.1 How often and in what areas are air and/or dust samples collected? 
 
10.6.2.2 Are records of laboratory monitoring results available? 

 
 

 
--- 
 

 

 
 

 
--- 
 

 

  
Refer to Finding No. 2 of the 
Summary On-site Audit Report. 
 
 

Additional comments: 
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EPA Resolution SEQ CHAPTER \h \r 1 to Asbestos TEM Laboratories, Inc. 

Response to the Asbestos On-site Audit Report 


February 20, 2009

QATS supported an asbestos on-site laboratory audit of Asbestos TEM Laboratories, Inc. in Berkeley, CA. on August 26-27, 2008.  QATS submitted the Summary On-site Audit Report to EPA Region 8 on October 30, 2008.  A written response to the Summary On-site Audit Report was provided by Mark Bailey, Asbestos TEM President, on November 24, 2008 (see Attachment).

Of the 27 observations described in the Summary On-site Audit Report, Asbestos TEM agreed with 26 SEQ CHAPTER \h \r 1 and disagreed with 1.  The laboratory is not in agreement with on-site audit Observation 7 of the report, which will require EPA resolution.  Of the remaining 26 reported observations, the corrective actions proposed or documentation provided for seven 7 appear to insufficiently address the observations made by the Audit Team.  All 27 observations will be re-evaluated during the next on-site audit.  


The eight observations in question (2, 7, 11, 12, 13, 15, 16, and 23), numbered as they are in the report, are provided below.  Following each comment is the Asbestos TEM’s verbatim response, the response by QATS to the proposed corrective action or rationale by QATS in assigning the observation, and USEPA Region 8 resolution (Comment #7 only).


Observation 2:  

2. Quarterly contamination monitoring of the laboratory through the collection of dust and air samples is not performed as described in the Laboratory QAP and applicable SOPs, and no monitoring data were available for review by the Audit Team.  The collection of dust and air samples at various locations and at specified frequencies are imperative to monitoring for potential laboratory contamination and personal exposure due to improper sample handling, equipment (i.e. fume hood) malfunction, or other potential contamination problems.  The requirement to monitor environmental conditions in the laboratory through the collection of quarterly wipe and air samples is described in Section 5.3.2 of the Laboratory QAP.  A copy of the requirement is provided as an enclosure.  Refer to Checklist Nos. 10.6.1, 10.6.2, and Enclosure 2.


Recommended Corrective Action – Monitor the environmental conditions of the laboratory through the collection of both air and dust samples as described in the Laboratory QAP.


Laboratory Response – LQAP Section 5.3.2 and TEM and PLM SOPs 5-04-6-04 have been updated; samples have been collected and analyzed.


QATS Response to the Proposed Corrective Action - Although the laboratory has taken action to monitor the facility for contamination through the collection of air and dust samples in the polarized light microscopy (PLM), phase contrast microscopy (PCM), naturally occurring asbestos (NOA) preparation, and transmission electron microscopy (TEM) sample preparation areas, no samples were collected in the sample receipt area or the areas where TEM analyses are performed.  In addition, entries recorded in the “Results” column of the Internal TEM Air/Water/Bulk Monitoring Worksheet do not include the units of measure (i.e. f/cc or mm2).  The requirement to collect quarterly dust samples from all surfaces where samples are received (logged in), prepared, and analyzed is described in Section 5.3.2 of the Laboratory Quality Assurance Plan (QAP) and Section 285.33, (e) of the NIST Handbook 150-3 (National Voluntary Laboratory Accreditation Program for Airborne Asbestos Analysis).


Note 1:  Results from the PCM analyses performed on the monitoring samples collected in the PCM and NOA areas exceeded laboratory-specific action levels and are addressed in the Audit Teams response to Observations 7 and 18, respectively, of this report.  

Note 2:  A new, additional concern revealed by environmental monitoring performed by the laboratory on September 19, 2008 (laboratory sample number 091908-PCM-1) and provided with the laboratory’s response to the on-site audit, exhibited a PCM result of 23 f/mm2 (0.0052 f/cc), which is greater than the blank action level of 7 f/mm2 described in Section IV of the laboratory’s QA/QC Handbook for Airborne Fiber Analysis by PCM states.  

Observation 7:

7. The sample preparation process, which includes the collapsing and clearing of filters using the reagents acetone (“hot block”) and triacetin, is performed on a desk top and not within a fume hood.  The requirement that heating of acetone be performed in a ventilated laboratory fume hood is described on Page 3 of 15 in NIOSH Method 7400 – Asbestos and Other Fibers by PCM.  A copy of the requirement is provided as an enclosure.  Refer to Checklist No. 5.2 and Enclosure 7.


Recommended Corrective Action – In order to minimize the potential for laboratory contamination and personal exposure, ensure that reagents are used within a ventilated fume hood.

Laboratory Response – Pages 3-5 of NIOSH Method 7400 provide


guidance in the use of acetone outside of a fume hood; specifically, page 3 states: “Heating of acetone in volumes greater than 1 mL must be done in a ventilated laboratory fume hood...”; page 4 states: “If the "hot block" is not used in a fume hood, it must rest on a ceramic plate and be isolated from any surface susceptible to heat damage”; page 5 states,”Although the volume of acetone used is small, use safety precautions. Work in a well-ventilated area (e.g., laboratory fume hood). Take care not to ignite the acetone. Continuous use of this device in an unventilated space may produce explosive acetone vapor concentrations.” Asbestos TEM Laboratories believes that filter handling in a negative-pressure fume hood is neither desirable nor necessary. Our hot block is mounted on a ceramic plate, acetone is heated in quantities smaller than 1 mL, and the room is large and well-ventilated; we are therefore in compliance with the requirements of method 7400.


QATS Rationale for Assigning the Observation - The Audit Team disagrees with the laboratory’s conclusion that the PCM slide preparation procedure, which includes the use of an acetone “hot block” and the reagents acetone and triacetin, can safely be used outside of a fume hood.  As described in the laboratory’s response to this observation, the method states “Although the volume of acetone used is small, use safety precautions. Work in a well ventilated area (e.g., laboratory fume hood).”  The use of a local exhaust ventilation system, one which controls emissions at its source, preventing dispersion into the general work area is also described in the exposure control/personal protection section of the material safety data sheet (MSDS) for acetone.  

EPA feedback is requested.

		USEPA Region 8 Resolution –








Observation 11:


11. The TEM calibration data are maintained loosely in manila folders and not in binders.  The data were not well organized, making it difficult for the Audit Team to determine whether or not the TEM and EDX systems have been calibrated at the required frequencies.  The requirement that records be stored in a manner which would allow for their timely retrieval is described in Section 285.33 (j) of the National Voluntary Laboratory Accreditation Program (NVLAP) NIST Handbook (150-13).  A copy of the requirement is provided as an enclosure.  Refer to Checklist Nos. 7.1 and 7.5, and Enclosure 11.

Recommended Corrective Action – Ensure that calibration records are maintained in a logical manner, one which will allow for their timely retrieval.

Laboratory Response – A binder has been created for each TEM, containing the calibration records required by AHERA and EPA methods, as well as a calibration tracking schedule.


QATS Response to the Proposed Corrective Action - The documentation provided in the laboratory’s response to the audit was inadequate and included only the laboratory’s EDX Checks form for TEM System #1 for the period from 8/17/07 to 10/22/08, which indicates that the system has not been calibrated as specified.  According to this documentation, only the daily EDX calibration check was performed during this period.  Other, required TEM system calibration checks not recorded include the following:

		Calibration Check

		Required Frequency



		System Check

		Each day/each analyst



		Alignment Check

		Each day/each analyst



		SAED Calibration

		Monthly/post service



		Magnification

		Monthly/post service



		Beam Dose

		Quarterly



		Spot Size

		Quarterly



		Sensitivity

		Quarterly



		EDXA Resolution

		Semi-annually



		K-factors

		Annually





It is not clear to the Audit Team whether the calibration procedures described have been performed, the associated documentation was not readily available, or was omitted from the laboratory’s response.  In addition, the calibration records provided do not include the identity of the individual who performed the calibration activity.

Observation 12:


12. Instrument-specific Libby-amphibole (LA) energy-dispersive X-ray (EDX) spectra were not collected as specified.  Each laboratory was provided with LA material from the United States Geological Survey (USGS) which was to be used to prepare TEM grids from which to generate instrument-specific LA EDX spectra.  The intent of this study is to examine the data to gain an understanding of how LA EDX spectra vary by instrument, and also to provide instrument-specific visual aids for TEM analysts analyzing Libby samples.  Refer to Checklist Nos. 7.6.2.2, 10.3.3.1 and 10.3.3.1.1.

Recommended Corrective Action – Prior to analyzing Libby samples on TEM instruments ensure that required instrument-specific LA EDX spectra have been generated using TEM grids prepared from the LA material provided by USGS. 

Laboratory Response – The necessary spectra have been collected, and a report has been prepared.


QATS Response to the Proposed Corrective Action - Although it can not be confirmed from the documentation provided with the laboratory response, it appears as though a Libby Amphibole Characterization Study has only been performed for one of the three transmission electron microscope systems available at the laboratory.  Should this be the case, the laboratory management is reminded that only instruments on which this study has been performed can be used to analyze samples collected for the Libby Action Plan (LAP) or from Libby sites.  A review of the BIR-1G data available in the CDM e-Room indicates that the same is probably true of the analysis of this standard, which appear to only have been analyzed on one of the three transmission electron microscope systems available at the laboratory. 

Observation 13:


13. A system for assigning TEM quality control analyses (i.e., recount same, recount different, verified analyses) is not evident, and it appears that these QC analyses are not being performed at the required frequencies.  When questioned, the analyst described a system in which quality control analyses are performed infrequently, with additional analyses performed at the end of each month if a specific requirement is not fulfilled.  The requirement that quality control analyses be performed routinely, covering all time periods, sample types, instruments, tasks and personnel is described in Section 285.33 (c) of the National Voluntary Laboratory Accreditation Program (NVLAP) NIST Handbook (150-13).  A copy of the requirement is provided as an enclosure.  Refer to Checklist No. 7.13 and Enclosure 13.

Recommended Corrective Action – Develop a written procedure to demonstrate that TEM quality control samples analyses are performed on a routine basis and at the required frequencies.

Laboratory Response – SOP 5-04-6-03, “Laboratory Proficiency Control,” has been revised and renamed “Laboratory Quality Control Procedures.” This SOP now includes a set of tracking sheets that are maintained in the TEM laboratory, and which has prompts for QC analyses.


QATS Response to the Proposed Corrective Action - Although the provided revised and renamed quality control procedures appear to be sufficient to meet the needs/requirements of the laboratory’s current clientele, they do not meet all of the requirements specified in the Libby project-specific Request for Modification to Laboratory Activities LB-000029b.  Some of the requirements specified in the modification, but not in the revised laboratory procedures, include sample and grid opening selection procedures (Attachment 1 of LB-000029b) and the inter-laboratory sample selection and analysis requirements (Attachment 2 of LB-000029b), both of which will require separate tracking of quality control analyses for Libby-site and Libby Action Plan (LAP) samples.  In addition, a review of the provided quality control tracking forms revealed that the frequency of verified analysis (VF) are not included on either the “Air” or “Water/Bulk/Other” tracking forms


Observation 15:


15. The original documentation of analytical results (optical properties) from one PLM station are not retained, but discarded after data entry.  With the exception of the PLM station evaluated by the Audit Team, stations are equipped with personal computers (PCs), which allow the analysts to enter optical properties from sample analyses directly in the LIMS.  The PC associated with the PLM work station evaluated is behind the analyst and not in a position which allows them to efficiently enter optical properties into the LIMS.  The analyst first records results on scrap paper which is eventually discarded.  The requirement to retain records in such a way that they are readily retrievable is described in Section 4.13.1.2 of the Laboratory QAP.  A copy of the requirement is provided as an enclosure.  Refer to Checklist No. 8.8.5 and Enclosure 15. 


Recommended Corrective Action – In order to avoid the discarding of original documentation, ensure that all PLM work stations are arranged in such a manner to allow direct entry of optical properties into the LIMS.


Laboratory Response – The original documentation generated at the specified work station is currently written on the Login Report and in a laboratory notebook which are permanently retained. The data is then entered into the LIMS system. The work area will need to be redesigned to accommodate an additional work station. The redesign effort is ongoing.


QATS Response to the Proposed Corrective Action - The copies of the Login Report for Lot Number 00176 and analyst’s laboratory notebook cover provided with the laboratory’s response are not sufficient documentation for the Audit Team to determine the adequacy of the laboratory’s proposed corrective action.  The Login report contains limited, ambiguous documentation of the observed optical properties.  In order for the Audit Team to complete its assessment a copy of the notebook entries will need to be provided. 

Observation 16:


16. A determination of the acceptance of replicate analyses is performed at the end of each month, and not weekly as described in the laboratory’s written procedures or before results are reported to the client.  Because the results reported to a client are often used for decision making (e.g., concerning the necessity for remediation), it is important that all results be reviewed for completeness and accuracy prior to being released.  The requirements that intra- and inter-analyst replicate analyses be performed routinely and verified in a timely manner are described on Page 2 of 4 of the laboratory SOP for Laboratory Proficiency Control (5-04-6-03).  A copy of the requirement is provided as an enclosure.  Refer to Checklist No. 8.11.2 and Enclosure 16. 

Recommended Corrective Action – Ensure that acceptance limits for replicate analyses are evaluated weekly and are available for comparison to allow the PLM analysts to verify of intra- and inter-analyses in a timely manner. 

Laboratory Response – SOP 5-04-6-03 (PLM Division) has been revised to include a daily tracking record of samples and QC analyses, which is maintained in the PLM laboratory.


QATS Response to the Proposed Corrective Action - The documentation provided in the laboratory’s response is unclear and does not fully address the Audit Team’s observation.  Although the revised procedure does state that QC analyses are reviewed at least weekly, the provided PLM Daily QC Record Sheet does little to support the adherence to this requirement.  In addition, it is unclear whether the date recorded on this form is the date of the original analyses or the QC analysis, and some of the QC analysis results are reported as outside of the acceptance limits with no evidence of corrective action recorded.


Observation 23:


23. The following calibration activities are either incomplete or not performed at the necessary frequencies:


· The plasma asher calibrations are performed on an annual basis, and not monthly as described in the laboratory’s TEM SOP.  Additionally, the plasma asher has two chambers, but only one of the chambers is calibrated.  The requirement that the plasma asher be calibrated on a monthly basis is described in the laboratory’s SOP for Proficiency Control (5-04-6-03).  A copy of the requirement from this SOP is provided as an enclosure.


· The muffle furnaces and the drying ovens have not been calibrated to the temperatures used to ash and dry samples, respectively.

· The top-loading balance used to weigh samples during gravimetric analyses is calibrated using Class “S” weights monthly and not daily or prior to use, whichever is less frequent.  In addition, the Class “S” weights were due to be certified in October of 2007.

The requirements for the calibration of the instruments having a significant effect on test results are described in Section 5.6.2.1 of the Laboratory QAP.  A copy of the requirement is provided as an enclosure.  Refer to Checklist Nos. 6.4.1.1, 6.4.2.2, and 6.4.3.1, and ISSI Libby-08 Checklist Nos. 4.1.1, 4.1.2, and 4.2.1, and Enclosures 23A-23C.


Recommended Corrective Action – Ensure the proper, timely calibration of all instruments having an effect on test results.

Laboratory Response – SOPs 5-05-1-01, “Equipment,” and 5-04-6-03, “Laboratory Quality Control Procedures,” have been revised to specify quarterly calibration of the plasma etcher. In addition, an equipment maintenance and calibration record has been created which summarizes calibration requirements for the etcher. A pyrometer is on order for calibration of furnaces; the ovens have been single-point calibrated at 130ºC with a NIST-traceable thermometer. SOP 5-05-6-01, “Balances,” has been edited to include a daily check. New class 1 weights have been ordered; until then the existing weights are being used, and are considered adequate (SOP 5-05-1-01, “Equipment,” already specified an interval of up to three years for these weights).


QATS Response to the Proposed Corrective Action - This observation was partially addressed by the laboratory.  Although the calibration issues related to the balances and ovens have been satisfactorily addressed, the calibration issues related to the plasma asher have only partially been addressed.  As stated in the original observation, the plasma asher calibrations were performed annually, and not monthly as specified in the laboratory procedures, and only one of the two chambers have been calibrated. In the laboratory’s response to this observation they state that the procedure has been revised to perform the calibration on a quarterly basis, and documentation for the calibration performed on 8/18/2008 was provided.  However, according to the provided calibration data, only one and not both of the plasma asher chambers were calibrated at this time.
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EPA Resolution SEQ CHAPTER \h \r 1 to EMSL Analytical, Inc. (Beltsville)


Response to the Summary On-site Audit Report


August 29, 2008


QATS submitted the Summary On-site Audit Report for EMSL Analytical, Inc. (Beltsville) to USEPA Region 8 on June 2, 2008.  Patricia Kirkland, EMSL Quality Assurance Manager, provided a written response to the QATS audit report findings on August 8, 2008 (see Attachment 1).


Of the 12 observations, EMSL - Beltsville agreed with 10 SEQ CHAPTER \h \r 1 and disagreed with two.  The two observations in question (6 and 9), as numbered in the on-site audit report, are provided below.  Following each comment is EMSL - Beltsville’s verbatim response, the rationale used by QATS in assigning the observation, and the USEPA Region 8 resolution.


Observation 6:


6.
While demonstrating a technique for preparing slides from a floor tile sample, the analyst was observed directly handling the sample, glass slides, cover slips, reagents, and tools without the protection of gloves.  The analyst did describe how the applicable surface areas and tools are cleaned between contact with other samples, which is adequate to ensure the cleanliness of both the surface areas and tools.  However, this cleaning does not prevent cross-contamination that can occur from both the direct and indirect contact of a sample with the analyst’s hands, cover slips, and slides.  Refer to Checklist No. 8.2.


Recommended Corrective Action – In addition to cleaning the work area and tools between the preparation and analyses of different samples, ensure the proper use of personnel protective equipment (PPE) or tools to minimize the potential for both personnel exposure and cross-contamination.


Laboratory Response – It is not our standard practice to use PPE during PLM analysis.  EMSL believes the use of PPE such as disposable gloves actually increases the possibility of contamination due to the static behavior of the gloves.  Where ever possible, analysts use forceps, probes, etc. to handle samples.  We believe these procedures comply with analytical requirements and GLP (good lab practice).

QATS Rationale for Assigning the Observation - The auditor disagrees that it is Good Laboratory Practice (GLP) to handle client samples with bare, unprotected hands, regardless of the circumstances.  This observation was made by the audit team to both minimize exposure to the analyst and minimize the potential for cross-contamination of the reagents, slides, cover slips, etc, which the analyst was observed handling during the analysis of the sample(s) in question.  EPA concurrence is requested for this observation.



Observation 9:


9.
A clear, documented procedure that tracks when data are transmitted to the Special Projects Team in Westmont is not available.  The date and time that TEM analysis count sheets and subsequent revisions (if applicable) are scanned and e-mailed to the Special Projects Team for verification and subsequent data entry are not documented.  Refer to Checklist No. 9.3.


Recommended Corrective Action – Develop a procedure for tracking the transmittal of preliminary and revised (if applicable) data to and from the branch laboratories and the Special Projects Team in Westmont, NJ.


Laboratory Response – The procedures for the transmittal of data among the Special Projects Team and the branch laboratories are described in the Data Transfer SOP


> See section 5.4 and 5.5 in attached SOP for Interlaboratory Transfer of Libby Project Samples and Data.

QATS Rationale for Assigning the Defect – With the exception of the following comments, the laboratory SOP for Inter-laboratory Transfer of Libby Project Samples and Data, when implemented, will provide the necessary tracking and documentation of samples, prepared samples, and data associated with samples received from Libby operable units:


· None of the flowcharts exhibited in Diagrams 1, 2 or 3 of Appendix B show the preparation step for sample re-preparations, which are performed at a frequency of 1%.


· None of the flowcharts exhibited in Diagrams 1, 2 or 3 of Appendix B are referenced in the applicable sections of the SOP.

EPA resolution is requested for this observation.



USEPA Region 8 Resolution – 





USEPA Region 8 Resolution – 
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EPA Resolution SEQ CHAPTER \h \r 1 to EMSL Analytical, Inc. (Minneapolis)


Response to the Summary On-site Audit Report


September 3, 2008


QATS submitted the Summary On-site Audit Report for EMSL Analytical, Inc. (Minneapolis) to USEPA Region 8 on April 9, 2008.  Patricia Kirkland, EMSL Quality Assurance Manager, provided a written response to the QATS audit report findings on June 18, 2008 (see Attachment 1).


Of the 15 observations, EMSL - Minneapolis agreed with 12 SEQ CHAPTER \h \r 1 and disagreed with 3.  The three observations in question (2, 5, and 15), as numbered in the on-site audit report, are provided below.  Following each comment is EMSL - Minneapolis’s verbatim response, the rationale used by QATS in assigning the observation, and the USEPA Region 8 resolution.


Observation 2:


2. Although chain-of-custody is maintained for original samples received at the EMSL Westmont, New Jersey and Minneapolis, Minnesota laboratories, it is not maintained for prepared samples (slides) shipped from the EMSL Westmont, New Jersey laboratory to the EMSL laboratory in Minneapolis, Minnesota.  Although copies of the original sample chain-of-custody documentation are provided with prepared samples received from the EMSL Westmont, New Jersey laboratory, signatures and dates identifying the individual(s) relinquishing and receiving these prepared samples are not recorded.  In addition, the associated quality control samples (i.e. laboratory method blanks and sample duplicates) received with prepared samples are not identified on the original sample chain-of-custody documents, and it is unclear how their presence, or absence upon receipt is verified.  Refer to Checklist No. 3.6.1.

Recommended Corrective Action – Ensure that chain-of-custody is maintained for all samples and prepared samples, including those slides prepared at the EMSL laboratory in Westmont, New Jersey, which are shipped to the EMSL laboratory in Minneapolis, Minnesota for final preparation and analysis.


Laboratory Response – The procedures for sample custody, sample tracking and data transfer have been documented in our SOP for Interlaboratory Transfer of Libby Project Samples and Data.  This procedure provides the processes for maintaining sample custody and document tracking.  This procedure addresses sample custody throughout preparation, transfer and analysis and data management.


> See attached copy of SOP


Note: EMSL will issue the official effective/revision date – once review is completed by the EPA.

QATS Rationale for Assigning the Defect - With the exception of the following comments, the laboratory SOP for Inter-laboratory Transfer of Libby Project Samples and Data, when implemented, will provide the necessary tracking and documentation of samples, prepared samples, and data associated with samples received from Libby operable units:


· None of the flowcharts exhibited in Diagrams 1, 2 or 3 of Appendix B show the preparation step for sample re-preparations, which are performed at a frequency of 1%.


· None of the flowcharts exhibited in Diagrams 1, 2 or 3 of Appendix B are referenced in the applicable sections of the SOP.

EPA resolution is requested for this observation.



Observation 5:


5. The preparation of samples for TEM analysis is initiated at the EMSL laboratory in Westmont, New Jersey and completed at the laboratory in Minneapolis.  However, the supporting documentation does not clearly show what procedures are performed at each laboratory.  For example, the internal chain-of-custody records for dust samples indicates that “slides” were shipped from the EMSL laboratory in Westmont, New Jersey to the laboratory in Minneapolis, but the associated indirect preparation records indicate they were “prepped to grids” in Westmont, New Jersey.  Refer to Checklist No. 5.13.3.


Recommended Corrective Action – Ensure that the sample preparation documents provide a clear, concise record of the sample preparation process, specifically those samples partially prepared at one laboratory and shipped to another for completion.


Laboratory Response – The form used to document the preparation of the samples has been revised to clarify the procedures.  A column of the Indirect Preparation Record was added to include – ‘OK to prep grid? Y/N’.


This procedure is documented in the SOP – Interlaboratory Transfer of Libby Project Samples and Data.  This SOP describes how sample preparation information is recorded.  


Personnel involved with this Libby project have reviewed these procedures and are familiar with these documentation requirements.


> See section 5.3.4 in the SOP (submitted as attachment #2) and a copy of the Indirect Preparation Record.

QATS Rationale for Assigning the Defect – With the exception of the following comments, the laboratory SOP for Inter-laboratory Transfer of Libby Project Samples and Data, when implemented, will provide the necessary tracking and documentation of samples, prepared samples, and data associated with samples received from Libby operable units:


· None of the flowcharts exhibited in Diagrams 1, 2 or 3 of Appendix B show the preparation step for sample re-preparations, which are performed at a frequency of 1%.


· None of the flowcharts exhibited in Diagrams 1, 2 or 3 of Appendix B are referenced in the applicable sections of the SOP.

EPA resolution is requested for this observation.




Observation 15:


15. A corrective action for dated “July 2007 thru August 2007” describes camera constant calibration difficulties for TEM #3, which included the failure of as many as three out of five chrysotile standards.  During a subsequent NVLAP audit conducted on August 8, 2007, the auditor stated that the problem was that the negatives collected during the camera constant calibration were no a true circle, but elliptical, and as a result the diffraction pattern spacing was dependent on the orientation (i.e. n-s versus e-w) of the fiber.  The NVLAP auditor suggested that either multiple calibrations be performed to determine the expected diffraction pattern spacing at different fiber orientations or have the scope fixed.  At the time of the audit the scope was still in use, had not been fixed, and it is not clear whether or not multiple camera constant calibrations had been performed as suggested by the NVLAP auditor.  Refer to Checklist No. 6.5.2.


Recommended Corrective Action – Provide corrective action describing the steps that have been taken since the on-site audit to ensure that the data generated from analyses performed using TEM #3 are accurate and reliable.


Laboratory Response – For a period in 2007 there appeared to be a slightly elliptical nature to the gold ring pictures taken for camera constant determination.  At no time however had the calibration measurements been out of the quality control program’s acceptance criteria.  The precision of our camera constant calibrations has passed the 2SD<5% of the mean criteria as dictated by NVLAP throughout (see attached QC report).


Three patterns that could not be indexed to chrysotile (as mentioned in the corrective action form reviewed) were an anomaly.  NVLAP requires that an analyst’s on screen ID of diffraction patterns be correct 80% of the time as determined by indexing the developed negative.  The Minneapolis analysts have an historic percentage of correct call of close to 100%.


As part of the lab’s investigation into the matter, the lab manager consulted with Bruce Faulseit, EMSL’s Director of Instrumentation and Planning.  Bruce evaluated the situation and provided suggestions for alignment and adjustments to the scope to minimize stigmation of the lenses.  These alignments have improved the precision of the camera constant measurements.


QATS Rationale for Assigning the Defect – The initial laboratory response to the auditor’s observation that TEM instrument #3 was not operating within the acceptance limits for the camera constant calibration states that “at no time had the calibration measurements been outside of the quality control program’s acceptance criteria,” but does explain why experienced TEM analysts considered the problem significant enough to issue a Corrective Action Form, which the NVLAP auditor was in agreement with, and why the corrective action proposed had never been implemented.  An addendum to this response was received from the laboratory on August 25, 2008, summarizing further investigation of the issue, concluding that everything is within acceptable range and stating that the issue was not a NVLAP audit deficiency, but a topic of discussion initiated by the TEM analyst.


Although the laboratory’s investigation of this observation is thorough, concluding that the reported calibration problems were either an acceptable anomaly or a misinterpretation of the data, the following additional documentation and explanation is needed to conclude this investigation:


1. Completion of the Corrective Action Form initiated by Rachel Travis, with an explanation of why no action had been taken on what was perceived by the Minneapolis staff to be an instrument operating outside of the acceptable operating conditions.


2. A copy of the NVLAP audit report, EMSL’s response to the audit, and written concurrence from the NVLAP auditor that the camera constant problems discussed during the audit are of no concern and required no action by the laboratory.


EPA resolution is requested for this observation.




USEPA Region 8 Resolution – 





USEPA Region 8 Resolution – 
























































USEPA Region 8 Resolution – 
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EPA Resolution SEQ CHAPTER \h \r 1 to Hygeia Laboratories, Inc. 

Response to the Asbestos On-site Audit Report 


January 22, 2009

QATS supported an asbestos on-site laboratory audit of Hygeia Laboratories, Inc. in Sierra Madre, CA. on June 25-26, 2008; and submitted the Summary On-site Audit Report to USEPA Region 8 on August 6, 2008.  Kyeong H. Corbin, Hygeia Quality Assurance Manager, provided a written response to the QATS audit report findings on August 28, 2008 (see Attachment).

Of the 19 observations, Hygeia agreed with 16 SEQ CHAPTER \h \r 1 and disagreed with 1.  For the two remaining observations, the corrective action proposed by the laboratory appears to be inadequate.  EPA resolution is requested for these three observations.  The three observations in question (2, 11, and 14), numbered as they are in the report, are provided below.  Following each comment is the Hygeia’s verbatim response, the rationale used by QATS in assigning the observation, and USEPA Region 8 resolution.


Observation 2:  

2. Debris from bulk samples that were processed the morning of the audit team’s evaluation of the sample receiving area were observed on the desk top and inside the bag in which the individual samples were received.  Because there is no hood available in the sample receiving area, which is used to process both air and bulk samples, the potential for either personal or laboratory contamination is not minimized.  Further evaluation of the laboratory’s contamination testing procedures revealed that wipe samples have not been collected and analyzed as described in the laboratory’s written procedures.  The Schedule of Monthly Wipe of Log-in Area document maintained by the laboratory indicates that wipes have not been collected and analyzed from this area since March of 2007.  The requirement that wipe samples be collected as appropriate in various areas of the laboratory, including the log-in area, are described in the following laboratory procedures: Section 8.1 of the PCM Technical Manual; Section 8.1 of the PLM Technical Manual; and Section 14.0 of the laboratory QAM.  The requirements for safe handling of asbestos containing materials are described in Section 17.2 of the laboratory QAM.  Two pages of the laboratory’s Schedule of Monthly Wipe of Log-in Area document are provided as enclosures.  Refer to Checklist Nos. 4.1, 4.3.3, and 10.6.2, and Enclosures 2A-2B.


Recommended Corrective Action – Ensure that all suspected asbestos containing materials are handled in a manner which minimizes laboratory contamination and exposure to laboratory personnel, including the handling of bulk materials in a HEPA hood and separately from air samples.  Monitor the sample receiving area and other laboratory areas through the collection and analysis of wipe and air samples at the appropriate frequencies.


Laboratory Response – The laboratory has placed a portable HEPA hood in the login area to handle all the bulk samples.  Wipe and air samples will be monitored at the specified frequency and the most recent wipe monitoring and air monitoring results are included.

QATS Rationale for Assigning the Defect - By installing a HEPA-hood and collecting wipe and air samples at the appropriate intervals in the sample receiving area, the laboratory partially addressed the reported observations.  However, the follow-up monitoring in the reception area appears to be inadequate.  A review of the provided wipe monitoring results revealed the detection of asbestos in samples collected in the reception area on 6/25/2008 and 7/1/2008; however, there is no record of evidence of additional testing or corrective action.  The next set of wipe samples in the reception area were not collected until 7/30/2008.  Section 8.1 of the Laboratory’s SOPs for PCM and PLM state that when asbestos fibers are detected “further testing will be conducted to determine the scope of contamination (adjacent areas)” and “additional testing is done to show that cleanup is complete and no further contamination exists.”  Feedback from EPA on the laboratory proposed monitoring plan is requested. 

		USEPA Region 8 Resolution –








Observation 11:

11. Although the laboratory personnel interviewed demonstrated proficiency in analyzing bulk samples in accordance with standard methodology (i.e., EPA 600 Series), the laboratory has not received soil samples for PLM analysis from Libby since 2004, and the personnel interviewed were not adequately familiar with the applicable Libby-specific PLM SOPs.  It is the audit team's opinion that in-house training be performed prior to resuming analysis of Libby soil samples by PLM.  Refer to Checklist Nos. 8.3.2 and 10.3.1.2.

Recommended Corrective Action – Prior to the receipt and subsequent analysis of Libby soil samples by Libby-specific PLM SOPs (i.e., SRC-Libby-01 and SRC-Libby-03), the laboratory should perform in-house training to ensure that all applicable PLM analysts are proficient in the required procedures.


Laboratory Response – The laboratory received 6 PLM Interlab QC soil samples in July and all PLM analysts participated to examine these samples as a refresher/re-training for SRC-Libby-03 procedures.  The laboratory will do the same for SCR-Libby-01when we receive these samples.

QATS Rationale for Assigning the Defect - In response to the Audit Team’s observation, the laboratory stated, “all PLM analysts participated to examine these samples as a refresher/re-training for SRC-Liby-03”.  The samples being six inter-laboratory samples received in July 2008.  The Audit Team agrees with the use of inter-laboratory samples for training purposes; however, in addition recommends that the refresher/re-training be documented in each analyst’s personnel file.  EPA concurrence is requested.

		USEPA Region 8 Resolution –








Observation 14:


14. The laboratory performs duplicate analyses at a frequency of 10% of all samples analyzed or at least one duplicate analyses from each job analyzed, whichever is more frequent.  However, the laboratory duplicate acceptance criteria of ≤ 100% Relative Percent Difference (RPD) according to the QA Officer is arbitrary and not the result of statistical evaluation.  The requirement to establish acceptance limits for each method based on statistical evaluation of data generated by the analysis of quality control samples is described in Section 10.2 of the laboratory QAM.  A copy of the duplicate analysis results recorded April 29, 2008 through May 19, 2008 is provided as an enclosure.  Refer to Checklist No. 8.11.5 and Enclosure 14.


Recommended Corrective Action – Determine acceptance limits for duplicate analyses using control charting or other statistical means.


Laboratory Response – The acceptance criteria of 100% RPD was recommended by Dr. Jim Webber of New York State Department of Health during his site visit in 2000 and we have been using this as control limit for our 10% blind QC since October 2000.  This limit is established in NYELAP Method 198.1.  Prior to October 2000, the control limits for all PLM 10% QC was calculated based on the r1-r2 statistics.  In this way, however, you need to calculate the standard deviation for different counting ranges since the difference of two readings are quite different in lower concentration vs. higher concentration.  We typically broke it down at the 10%, i.e, 1-10% range vs. >10% range and used 2*standard deviation as our control limits.  This way of evaluating data were cumbersome and we really liked the way Dr. Webber suggested, i.e. RPD 100%.  It’s very clear to the analysts when discrepancies occur no matter what counting ranges.  Analysts know clearly there are three ways discrepancies can occur:  classification differences (ACM vs. non-ACM), identification difference (e.g., crocidolite vs. amosite) and substantial quantitation differences (>RPD 100%).  Considering the PLM analysis is only a semi-quantitative analysis, we feel that the effort to identify the discrepancies at RPD 100% is reasonable.

QATS Rationale for Assigning the Defect - The laboratory response to the Audit Team’s observation, which is to continue using an acceptance criteria of less than or equal to a Relative Percent Difference (RPD) between replicate analyses, is inconsistent with the laboratory’s own written procedures and the applicable methodologies and project-specific procedures.  Use of these acceptance criteria was originally recommended by an auditor from the New York State Department of Health in 2000, and do not meet current project needs.  The requirement that precision and accuracy be determined by each individual laboratory for the percent range involved is described in the following sections of the applicable methods and procedures:


· EPA/600/R-93/116 (July 1993) - Section 2.2.4 states, “Precision and accuracy must be determined by the individual laboratory for the percentage involved.  If point counting and/or visual estimates are used, a table of reasonably expanded errors, such as shown in Table 2-1, should be generated for different concentrations of asbestos.


· NIST Handbook 150-3 (NVLAP Bulk Asbestos Analysis) – Section 285.33, (g), (2) states, “The accuracy of the technique is dependent on the amount of asbestos in the sample and the characteristics of the matrix; this should be recognized by the laboratory and provisions for such incorporated into the quality system.”


· SOP SRC-Libby-03 (Rev. 2) – Section 16.4.5 states, “The self-check and cross-check analysis is acceptable if results are within a bin category (i.e., ± 1 bin) for reported concentrations below 1% LA. For all asbestos types greater than 1%, it is recommended that precision is tracked using control charting or a similar tool.”


· Hygeia Quality Assurance Manual (QAM) – Section 10.2 states, “Acceptance limits for each method are established based on statistical evaluation of the data generated by the analysis of quality control samples, unless specific acceptance limits are established by the method.  Resolution from EPA is requested.

		USEPA Region 8 Resolution –
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EPA Resolution SEQ CHAPTER \h \r 1 to Asbestos EMSL-Libby, MT 

Response to the Asbestos On-site Audit Report 


March 26, 2009

QATS supported an asbestos on-site laboratory audit of EMSL-Libby in Libby, MT on September 16-17, 2008.  QATS submitted the Summary On-site Audit Report to EPA Region 8 on October 30, 2008.  A written response to the Summary On-site Audit Report was provided by Ed Cahill, National Director – Asbestos Laboratory Services, on November 14, 2008 (see Attachment).

Of the 15 observations described in the Summary On-site Audit Report, EMSL-Libby agreed with 14.  The corrective action response by the laboratory for one comment, audit Observation 15 of the report, does not appear to be adequate and therefore will require EPA resolution.  Of the remaining 14 reported observations, the corrective actions proposed or documentation provided appear to be sufficiently addressed by the laboratory.  All 15 observations will be re-evaluated during the next on-site audit.  


The observation in question, 15, numbered as it is in the report, is provided below.  Following the comment is EMSL-Libby’s verbatim response, the response by QATS to the proposed corrective action or rationale by QATS in assigning the observation, and USEPA Region 8 resolution.


Observation 15:

15. Although not the practice of this particular EMSL branch laboratory, data reviewers at other EMSL branch laboratories often apply the electronic signature of personnel other than themselves, including the Laboratory Manager, to document that the data have been reviewed by a qualified individual.  The application of the electronic signature of a Laboratory Manager or other personnel as evidence of an activity by someone other than the individual performing the activity is misleading and unacceptable.  Refer to Checklist No. 9.2.3.


Recommended Corrective Action – The application of an electronic signature by someone other than the individual performing an activity is unacceptable, a critical observation, and requires immediate corrective action.

Laboratory Response – EMSL has changed its electronic signature policy with regard to EPA projects.  While EMSL maintains that our current electronic signature policy in our QA manual is complaint with ISO 17025 guidelines, we recognize that CDM and the USEPA are extremely important customers to us and we are sensitive to their concerns.  Screen shots from our recent internal LIMS release notes, notifying all EMSL labs of this change are attached <attachment 15>.  EMSL now has the capability to turn off the functionality of electronic signatures on a client basis as well as on a project defined basis.  Previously, EMSL staff only had the ability to turn off electronic signatures on a job order basis only.  EMSL has turned off the electronic signature procedure for all USEPA projects that we are currently engaged in, even if our direct customer is not the USEPA.

QATS response to the proposed corrective action - The auditor is in disagreement with the laboratory’s claim that their use of electronic signatures is compliant with the International Standards Organization (ISO) 17025 standard.  In addition, the auditor is not convinced that the laboratory’s response to “change its electronic signature policy with regard to EPA projects” can be effectively applied, since the Quality Assurance Manual (QAM) does not accurately reflect the laboratory’s electronic signature procedures as currently applied by the laboratory.  The following are excerpts from the Laboratory QAM concerning review and signature:


· Section 7.1 – Concerning data validation, “This process is performed by the Laboratory Manager each time a final report goes through the procedures of review and signature.”


· Section 7.2.2 – Concerning continuous data validation, “In addition to the initial verification, there is a continual validation process that occurs each time that the Laboratory Manager proofs a report prior to release to the customer.”


· Section 7.2.2.4 – Concerning analytical results entry, “The final report is reviewed by the Laboratory Manager (or designee) and approved before being forwarded to the customer.”


· Section 7.2.2.5 – Concerning proofing of reports, “After data entry, reports are sent to the Laboratory Manager or designee for perusal.”


· Section 12.3 – Concerning customer report requirements, “Name and signature of responsible person (Laboratory Manager or designee).”


· Section 12.4 – Concerning approval/report clearance, “Final customer reports are released only after the Laboratory Manager has approved the data.”


· Section 12.4.1 – Concerning approved signatories, “An approved signatory is responsible for the technical content of the report and is the person to be contacted by the accrediting authorities in case of questions or problems with the report”, “The Quality Assurance Department, Regional Manager or National Director can qualify as the Laboratory Manager as an approved EMSL signatory” and “The Laboratory Manager may assign designated personnel to perform the task of final review and approval.”


· Section 12.4.1.1 – Concerning peer review, “This review is in addition to the Laboratory Managers report approval process (resulting in the signing of the report).”


It is the auditor’s opinion that none of these statements accurately reflects the laboratory’s current practice of authorizing laboratory personnel to apply the electronic signature of the Laboratory Manager.  The word “designee” is used on several occasions, but to designate someone to perform the task of review and approval does not indicate that the designee will apply a signature other than his/her own, and the use of the word signatory, defined is several dictionaries as “one who has signed a treaty or other document,” also does not accurately reflect the laboratory’s electronic signature policy.


Concerning the laboratory’s proposed corrective action to apply a different electronic signature policy for EPA clients, the Audit Team is concerned that the end user of data will not always be apparent to laboratory personnel (i.e., the EPA often contracts with other, private entities for sample collection), and data that will ultimately be used by the EPA in decision making will not always be subjected to the preferred review process.


Lastly, concerning the laboratory’s claim that the current electronic signature policy is in compliance with the ISO 17025 standard, the auditor refers to the following excerpt:


· Section 4.13.2.1 of the ISO 17025 standard states, “The records shall include the identity of personnel responsible for the sampling, performance of each test and/or calibration and checking of results.”   


By authorizing laboratory personnel to apply the signature of the Laboratory Manger or persons other than themselves, the identity of the actual person performing the review activity is not recorded.


The American Bar Association (ABA) defines an electronic signature as one meeting the following requirements:


· It is uniquely linked to the signatory;

· it is capable of identifying the signatory;

· it is created using means that the signatory can maintain under his sole control; and

· it is linked to the data which it relates in such a manner that any subsequent change of the data is detectable.


Because the laboratory allows personnel other than the Laboratory Manager to apply his/her electronic signature, the signature is not uniquely linked to the Laboratory Manager, and therefore is not under the signatory’s (Laboratory Manager) control.  The laboratory is therefore unable to identify the actual signatory.  

EPA Resolution is requested to determine if the laboratory’s current corrective action for electronic signatures is acceptable.

		USEPA Region 8 Resolution –
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The following table provides a summary of the on-site audit deliverables submitted under Task Order 19     (Task 7) from 4/9/2008 through 3/26/2009.  Note that with the exception of those on-site audit reports for which a laboratory response was received, it is unclear as to whether or not the laboratories received copies of final on-site audit reports.

		

		Task Order 19 QATS On-site Audit Deliverables 



		Laboratory

		Date(s) On-site

		Draft Report Submitted

		Final Report Submitted

		Laboratory Response Rec’d

		QATS Response 



		EMSL – Minneapolis, MN

		03/18-19/2008

		04/09/2008

		05/02/2008

		06/18/2008

		09/03/2008*



		EMSL – Westmont, NJ

		04/23-24/2008

		05/15/2008

		06/14/2008

		08/04/2008

		08/29/2008



		EMSL – Beltsville, MD

		05/13-14/2008

		06/03/2008

		06/14/2008

		08/08/2008

		08/29/2008



		Hygeia Environmental

		06/25-26/2008

		07/17/2008

		08/06/2008

		08/28/2008

		01/22/2009*



		EMSL – S. Pasadena, CA

		07/29-30/2008

		09/20/2008

		03/20/2009

		

		



		LabCor Portland

		08/06-07/2008

		09/05/2008

		10/30/2008

		

		



		EMSL – Indianapolis, IN

		08/12-13/2008

		09/09/2008

		03/20/2009

		

		



		Asbestos TEM

		08/26-27/2008

		09/30/2008

		10/30/2008

		11/24/2008

		02/20/2009*



		Batta Environmental

		09/09-10/2008

		10/15/2008

		10/30/2008

		11/12/2008

		01/22/2009



		EMSL – Libby, MT

		09/16-17/2008

		10/22/2008

		10/30/2008

		11/14/2008

		03/26/2009*



		ESAT SPF – Troy, MT

		09/18/2008

		10/23/2008

		10/30/2008

		

		



		Reservoir Environmental

		09/30-10/01/2008

		11/05/2008

		3/20/2009

		 

		



		CDM - CSF 

		10/02/2008

		11/06/2008

		3/20/2009

		

		



		Materials Analytical Services

		10/07-08/2008

		11/11/2008

		3/20/2009

		

		



		ESAT Region 8

		10/27/2008

		11/21/2008

		3/20/2009

		

		





(*) Indicates that one or more of the laboratory’s responses to the deficiencies identified during the on-site audit were deemed insufficient and EPA resolution is required.
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